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EXECUTIVE SUMMARY

Area of Concern 1 (AOC 1) is an undeveloped 17.2-acre parcel located north of Port Chicago
Highway, east of the Litigation Arca at Naval Weapons Station Seal Beach Detachment
(NWSSBD) Concord. 'Fhe site is the former location of a nitrogen-phosphorus-potassium (N-P-
K) fertilizer plant operated by Union Oil Company of California. The facility operated from 1955
to 1976, and the Navy acquired the property in 1983 to expand the aerial safety buffer for
munitions handling at Pier 4. All buildings at the site were demoiished and removed from the site
in 1986. The property is currently vacant and is sccured by a locked perimeter fence. Potential
contamination at AOC 1 came to the attention of the U.S. Navy (Navy) when the Contra Costa
Water District (CCWD) installed a pump station at the site in 1998. Sampling conducted to
detcrminc appropriate options to dispose of excavated soil showed that the soil contained wastes

that were contaminated with lead, mercury, and selenium.

The Navy conducted a prcliminary assessment (PA) at AOC 1 in two phases. The first phase,
conducted in February 1999, consisted of reviewing agency files regarding the site and collecting
17 soil samples at 9 jocations at the site. The first phase of the PA revealed that the soil
contamination affccted a larger area than originally suspected, and a screening-level ecological
risk asscssment showed that contaminants pose an unacceptable risk to ecological reccplors. To
delineate the extent of contaminated materials at AOC 1 and to further refine the assessment of
ecological risk at AOC 1, the Navy conducted a supplemental PA investigation in July 2000, and
coliected 79 additional soil samples and performed a more detailed ecological risk assessment.

This document describes results of the second phase of the PA investigation at AOC 1.

The two phases of the PA investigation revealed that the site contains several types of waste
materials, including (1) cinder roadbed material, (2) ash-like material, and (3) other wastes in
bare soil arcas. Human health risks associated with contaminants present in these waste
materials were assessed using a screening level approach by comparing contarmnant
concentrations with EPA Region IX PRGs for industrial soils. Maximum lead concentrations at
the site exceeded industrial PRGs and cumulative cancer risks for industrial workers slightly
exceeded EPA’s target risk range. Actual human health risks at the site arc mitigated because (1)
site access is restricted and workers visit the site only for occasional maintenance, and (2) waste

materials at the site are typically covered by vegetation and/or several inches of topsail.
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Ecological risks associated with these wastes and contaminated soils at the site werc evaluated
through a screening leve! ecological risk assessment (SLERA} and a more focuscd ecological risk
assessment (ERA). The SLERA evaluated risks to plants and invertebrates by comparing soil
concentrations to Oak Ridge National Laboratory (ORNL) benchmarks. The SLERA indicated
risk to plants and invertebrates because soil concentrations ¢xceeded both the ambient
concentrations and ORNL benchmarks. The SLERA evaluated risks to vertebrate receptors by
food-chain modeling using assumptions recommended by EPA and N avy guidance (EPA 1999a;
Navy 1999a) to model risk to three representative receptors: the Western Meadowlark, the
Northern Harrier, and the gray fox. The SLERA indicated unacceptable risks to the three
representative vertebrate receptors. Several hazard quotients derived by the SLERA food-chain
modeling were relativeiy high. For example, a hazard quotient of 261 was estimated for sclenium
by comparing the Western Meadowlark’s typical daily dose to the high toxicily reference value.
‘The SLERA indicates that metals concentrations in waste materials at AOC 1 pose unacceptable

ecological risk,

Therefore, the Navy, as lead agency, has determined that the appropriate action for AOC 1 is to
implement a time-critical removal to promptly address ecological risks associated with metals in
soil and waste material at the site. A time-critical (as opposed to a nontime-critical) removal
action is justificd because a planning period of less than 6 months is necessary to protect human

health and the environment (40 CFR 300.415[b][4]).

To refine the risk estimates for vertebrates at AOC 1, the Navy conducted a more focused ERA
using more realistic sile- and receptor-specific assumptions. The focused assessment used UCLy;s
soil concentrations rather than maximum soil concentrations, accounted for bioavailability of
chemicals in food items, and used literaturc-reported foraging ranges for the modeled receptors.
Based on the more realistic set of assumptions in the food chain modeling, risks were
substantially lower than those estimated by the SLERA; however, mercury and selenium still

posed unacceptable risk to the Western Meadowlark.

To promptly address unacceptable ecological risks at AQC 1, the Navy intends to pursue a debris-
and hot spot-based time-critical removal action. Mercury and selenium are strongly associated
with cinder waste material and with two hot spots in the northeast and north-central parts of AQC
1. Accordingly, the Navy intends to excavate and properly dispose of waste materials that

contain high concentrations of mercury and selenium to reduce ecological risks at AOC 1. Areas
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where cinder material is present and where hot spots have been identified in the waste materials
in the eastern half of the site are illustrated in Figure 11. Soils from these areas should be
excavated and removed from the sitc to reduce risks to ecological receptors, and the excavations
should be refilled with uncontaminated soils 1o restore the original grading of the site and to
reduce any potential residual risks from soils left in place in the removal areas. Assuming the
areas shown on Figure 11 are excavated to a depth of 2 feet below grade, an approximate volume
of 4,700 cubic yards of material would require excavation and removal from the site as part ofa

removal action.
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1.0 INTRODUCTION

Tetra Tech EM Inc. (TtEMI), formerly known as PRC Environmental Management, Inc. (PRC),
has prepared this preliminary asscssment (PA) addendum for the Naval Facitities Engineering
Command under the Comprehensive Long-term Environmental Action Navy (CLEAN) Contract
No. N62474-94-D-7609 (CLEAN 1), Contract Task Order (CTO) No. 267. The overall purpose
of CTO No. 267 is to conduct a PA of AOC 1 to determine whether the site warrants further
investigation under the Navy’s Installation Restoration Program. This PA addendum presents the
results of additional sampling conducted to complete the PA at Naval Weapons Station Seal
Beach Detachment Concord (NWSSB Detachment Concord) Area of Concern (AOC) 1 during
July 2000.

AOC 1 1s a parcel of vacant land ncar the eastern boundary of Naval Weapons Station Seal Beach
Detachment (NWSSBD) Concord. Potential contamination at AOC 1 came to the attention of the
U.8. Navy (Navy) when the Contra Costa Water District (CCWD) installed a pumnp station at the
site in 1998. Sampling conducted to determinc appropriate options to dispose of excavated soil

showed that the soil contained wastes that were contaminated with lead, mercury, and selenium.

A PA was conducted in January and February 1999 to investigate the pump station area and
several piles of waste materials shown on aerial photographs (TtEMI 1999a). The PA showed
that although currently vacant, the site formerly contained a large fertilizer production plant. The
fertilizer plant and other site features are shown on an aerial photograph from 1974 (Figure 1).
The PA also established that the area affected by contamination was considerably larger than
originally estimated and that metals concentrations in several waste types at the site are high. For
cxample, mercury was detected at a concentration of 113 milligrams per kilogram (mg/kg) in one
near-surface waste sample. Preliminary food chain modeling, based on maximum concentrations
and conservative assumptions, showed that selenium and mercury pose an unacceptable risk to
ecological receptors at the site, but that human health risks arc within the acceptable range of
exposure defined by the U.S. Environmental Protection Agency (EPA). Although lead
concentrations m waste materials exceeded the preliminary remediation goal (PRG) for industrial
soils, risks associated with exposure 1o this lead are mitigated by the current actual site use, where
workers are present a few hours per month at most. In addition, the lead is associated with a
discrete layer of cinders, which is buried by 6 or more inches of soil. The N avy intends to
perform a removal action at the site to address risk to ecological receptors. Additional sampling

described in this PA addendum was conducted to fill data gaps, respond to regulatory concerns
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about the site, and estimate the volume of material requiring removal. Because of the hi gh
concentrations of metals encountered at the site, the Navy anticipates that a time-critical removal

action will be warranted.

To complete the PA of the site, THEMI conducted additional cxpioratory drilling, sampling, and

analytical work to accomplish the following specific objectives:

Objective 1 Evaluate the lateral and vertical extent of unconsolidated cinder roadbhed matenal
near the pump station.

Objective 2:  Confirm detected concentrations of chemicals in the ash-like material at the
former gypsum pile area, determine the lateral and vertical extent of the waste,
and determinc whether mercury is leaching from the material to lower soil
horizons.

Objective 3:  Sampie and delineatc the remaining barren soil areas that were not investigated
during the original PA investigation.

Objective 4;  Investigatc the southwestern part of the sitc io determine whether wastcs are
present, '

Ohjective 5:  Conduct screening-level human health and ecological risk evaluations of the
waste materials not previously screened.

Sections 2.0 through 5.0 of this report present each objective, along with field work completed,
analyses conducted, and conclusions of the investigation. The screening level human health risk
and ecological risk assessments (HHRA and ERA) are presented in Sections 6.0 and 7.0,
respectively. Because the site is primarily driven by ecological risk, the LRA is much more
detailed than the HHRA. Conclusions and recommendations for further action at the site are

presented in Section 8.0. Tables and figures cited in this report follow the reference sectton.

20 DELINEATION OF CINDER ROADBED MATERIAL

To accomplish objective 1, delineation of the lateral and vertical extent of the cinder roadbed
material, TtEMI drilled 21 borcholes (GBO1 to GB18 and GB53 to GB55) in the south central
portion of the site at locations illustrated in Figure 2. The cinder roadbed material appeared to be

related to a former vehicle turn-around area shown on the aerial photograph from 1974 (Figure 1).

2 DS.0267.17348



"The 1974 aerial photograph shows a truck scale, an elliptical roadway scored by vehicle tires, and
a parking area, which are collectively referred to as the “vehicle turn-around area.” The cinder
roadbed material is a dark purplish-gray to black, vitreous, vesicular, fine to medium gravel (see
Figure 3) that is easily distinguished visually from site soils, which are predominantly silt and
clay. The material was analyzed for metals and other contaminants during several previous
investigations at the site, as described in the original PA investigation report (TtEMI 1999a),
which confirmed earlier analytical results. The field work conducted during this additional phasc

of the PA focused, therefore, on evaluating the lateral and vertical extent of the material.

Field Methods: Field work was conducted from J uly 19 to 28, 2000, using field methods
described in the sampling and analysis plan (TUEMI 2000). Twenty-one borings were advanced

in the vehicle turn-around area and in the arca east of the vehicle turn-around. Borings were
advanced to a depth of 6 feet below grade using a Geoprobe® direct push soil sampling method.
Soils were examined visually and described on lithologic logs (included as Appendix A).
Lithologic samples were containerized for later disposal. Based on the presence of cinder
material in the easternmost soil borings in the easternmost part of the turn-around area, the area of

investigation was extended further to the east

Results: The lateral and vertical extent of the material is described in the following text and
illustrated in Figure 2. The vertical exient of the material is also noted on the lithologic logs

included as Appendix A.

The cinder roadbed material is present in an irregularly shaped area that encompasses the
southeast and east-central portion of the former vehicle turn-around area and extends to the east
1 two spots outside the turn-around arca. The cinder material was not detected in several borings
that are ctearly within the vchicle turn-around shown on the 1974 aerial photograph, including
boring GBO7 in the center of the area. Because the cinder roadbed material does not coincide
with the turn-around area shown in the photograph, the material may be temporary paving
material that was used before the more well-defined turn-around area was established. Earlier
aerial photographs are not of sufficient resolution to discern whether the cinder material was used

as roadbed before the vehicle turn-around was established (TtEMI 1999a).

The cinder roadbed material was detected at depths ranging from near surface (0.15 to 0.5 feet

below ground surface [bgs)) to deeper intervals (4.75 to 5.0 feet bgs). The samples detected at
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depths below 2.5 feet bgs are located beneath the CCWD pump station pad, an elevated wedge-
shaped gravel structure upon which the pump station rests. The elevated pump station pad that
was constructed in 1998 is made of tightly compressed gravel and sand that rises to a height of

approximately 5 to 8 feet above the nearby ground surface.

The portion of the cinder material that is not beneath the elevated pump station pad has an
estimated area of 16,750 square feet (ft*). The cinder material and the overlying soils have an

cstimated volume of approximately 1,150 cubic yards (cy)-

The cinder roadbed matcrial has been delineated in sufficient detail. The cinder roadbed material
forms a continuous layer in the eastern part of the vehicle turn-around area and adjacent arca,
which is surrounded by borings in which the material was not detected. The material forms a thin
(less than 6-inch-thick) layer in an area of approximately 28,000 ft* or approximately 0.65 acres.
Approximately 1,150 cy of material (including overlying soils) would require removal if all of the
roadbed material was removed, excluding the area currently covered by the raised pump station
pad. The pump station pad is an elevated mound of tightly packed gravel which is devoid of
vegetation, and the cinder matcerial is buried more than 2 fect beneath most of the ﬁad. It is
unlikely that burrowing mammals would be exposed to the cinder material beneath the pad;
therefore, the cinder material beneath the pad is not considered to posc an ecoltogical risk, and
removal of the material is unnecessary. Although previous sampling (see Table 2, TIEMI 1999a)}
has shown that the cinder roadbed material does not leach appreciably to underlying soils,
confirmation samples will be required to confirm that leaching has not occurred throughout the

footprint of the cinder material.

3.0 DELINEATION OF ASH-LIKE MATERTAL IN EASTERN HALF OF SITE

The nitrogen-phosphorus-potassium (N-P-K) fertilizer production process historically used at the
site penerated large quantities of gypsum (Ca80,) as a by-product. Because a historical aerial
photograph showcd large piles of waste in the northeastem quadrant of the site, a sample of waste
material was collected in the middle of the area formerly covered by the piles. The sample was
analyzed for metals during the original PA in February 1999 to determine whether metals were
associated with the waste piles. The piles of material shown on aerial photographs are presumed
to be gypsum because gypsum is the primary by-product of N-P-K fertilizer production and
because sitc records show that the material was used as a soil amendment in California’s Central

Valley. Analytical results from the waste sample showed, however, that thc material was not
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gypsum; pure gypsum would be expected to consist of approximately 46 percent calcium by
weight, but the material that was tested consisted of slightly more than 1 percent calcium. The

sample also contained high concentrations of mercury (113 mg/kg) and lead (895 mg/kg).

Because the waste material detected in this sample is not a remnant of the waste gypsum piles but
is instead a different waste, 27 soil borings (GB26 through GB 52, Fi gure 4) were advanced on a
100-foot by 100-foot grid cstablished over the entire eastern half of the site (rather than the
former gypsum pile arca alone). Because the waste material from the center of the gypsum pile
area did not consist of gypsum and therefore could not be linked to the gypsum piles that
occupied the northeast quadrant of the site, the entire eastern half of the site was investigated to
determine the lateral extent of this matcrial. The only other areas of the site that were not
occupied by buildings and could have contained the wastes were investi gated in the original PA

{northwest corner) or as a separate part of this invcsti gation (See Section 5.0 below).

Field methods: The ash-likc materials in the former gypsum pile area were characterized by
drilling 6-foot boreholes in 27 locations (borings GB-26 through GB-52) on a 100-foot by
100-foot grid over the entire eastern half of the site (F igure 4). Subsurface obstructions
encountered in the east central part of the site did not allow advancement of Geoprobe® borings.
In most cases, borings were relocated nearby and successfully advanced to 6 feet, but samples
were not collected at locations GB-40 and GB-41 because subsurface obstructions did not allow
Geoprobe® sampling at the originally proposed boring location or at two other nearby locations.
Locations where borings were not completed because of refusal at shallow depths are indicated

on Figure 4 by a red circle with a slash.

Wastes in the eastern half of the site are fine-grained white, powdery materials (see Figure 3) that
arc easily distinguished visually from site soils. Soil and waste samples from a boring were
submitted for chemical analysis only if waste materials were encountered in the boring. At all
locations where wastes were encountered, the waste matcrial, the soils that lie immediately
beneath the material, and the soils that lie approximately 2 feet beneath the base of the waste
material were analyzed. In several locations (GB-27, GB-30, and GB-35), wastes were
encountered at multiple depths; samples of waste and underlying soils were analyzed at these
locations. Samples of waste material and underlying soils from five locations were analyzed for a
full suite of contaminants (metals, volatile organic compounds [VOC], semivolatile organic

compounds [SVOC], pesticides, polychlorinated biphenyls [PCB], and herbicides) to characterize
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the waste material. Samples from all locations were analyzed [or metals and VOCs. VOC
samples were collected with EnCore™ sampling devices in accordance with EPA method 5035.
Because EnCore™ sampling devices were not available at the beginning of the field project,
boreholes were advanced immediately adjacent to existing boreholes to collect VOC samples in

S01TIE Cascs.

Results: The waste materials are considerably more widespread than anticipated and are present
at most locations in the eastern half of the site. Wastes were encountered in 23 of 25 locations
tested. Wastes were typically encountered within the upper foot, but were also encountered at a
few locations at depths of up to 5 feet below grade (for example borings GB-27 and GB-30). Itis
possible that the wastes encountered at 5 feet were shallower materials that sloughed into the
borehole during sampling; however, the kithologic logs note that white crystalline veinlets (See
Figure 3) were encountered in a few locations (for example, GB-27), suggesting that at least some
of the waste materials encountered at depth were in situ rather than material that fell through the

borehole or annulus of the sample tube to deeper depths during sampling.

Analytical results for these samples are presented in Table 1, and materials encountered are noted
on the lithologic logs contained in Appendix A. The analytical results show that several locations
in the gridded area on the eastern half of the site (Figure 4) are contaminated by high
concentrations of lead (933 mg/kg), zine (1,010 mg/kg), and to a lesscr extent selenium

(68.3 mg'kg), mercury (21.4 mg/kg), and cadmium (64.9 mg/kg). Most samples were analyzed
for VOCs, but only very low concentrations {up to 5 micrograms per kilogram [pg/kg],
e.stimated) of toluene and 4-methyl-2-pentanone were detected. A subset of the samples from the
castern half of the site was analyzed for pesticides, PCBs, and SVOCs. Pyrene was ubiquitous at
concentrations of 350 to 450 pg/kg. Other PAHs were detected only at boring location GB-27 at
concentrations up to 130 pg/kg, estimated. 4,4’-NDT was detected at low concentrations (up to
12 pgrkg) at GB-27 and GB-35. PCBs were also detected at a concentration of 49 pg/ke,
estimated, at GB-27. The pesticides aldrin, dieldrin, and alpha- and gamma-chlordane were
detected at low concentrations (up to 4 pg/kg).

Analytical results from the waste samples in the eastern half of the site indicate that the waste
material does not derive from a single source. Some of the material has very high calcium
concentrations (12 to 20 percent by weight), suggesting that some of the material is wasle

gypsum. Other wastes contained high lead and/or mercury concentrations but low calcium
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concentrations (for example samples GB-27, 1 to 1.5 feet, and sample GB-49, 0.5 to 1 foot),

suggesting that the materials may be ash rather than waste gypsum.

The analytical results also establish that the anomalous concentration of mercury detected in
sample SB08 1n the original PA (TtEMI 1999a) appears to be geographically isolated. Mercury
was detected at a concentration of 113 mg/kg in sample AOCS, but samples from the four
surrounding locations (GB29, GB30, GB33, BB34) contained much lower mercury
concentrations {(up to 0.19 mg/kg). Samples at four other boring locations contained merc ury
concentrations higher than 1 mg/kg, so the distribution of mercury appears to be crratic and

primarily related to wastes rather than geographic location.

Analytical results for soils directly beneath and 2 feet beneath the waste materials were used to
assess whether contaminants may have leached from the overlying wastes. Results are
complicated to some extent by possiblc incorporation of waste maierial into underlying samples.
The waste materials within the upper 1 foot of the surface were typically dry, powdery materials
that would cascade downwards into the open borehole or along the annulus of the Geoprobe®
sampler; therefore, soil samples from deeper depths were sometimnes coated with waste material,
Field samplers attempted to minimize potential for cross-contamination from shallower depths by
preferentially excluding the waste-coated outer surface of the soil cores from the sample jars;
however, it was not possible to separate the analytical samples from this fall-in waste material in

most cases.

Contaminants appeat to have leached from the wastes into underlying soils in a few locations,
For example, at boring location GB-26, concentrations of cadmium, copper, lead, and mercury
are higher in soils immediately beneath the waste (sample depth 2.25 to 2.75) than in the waste
material itself (sample depth 1.5 to 2). Zinc concentrations in underlying soils excceded
concentrations in overlying wastes in borings GB-29, GB-45, GB-47, and GB-49. Lead
concentrations in underlying soils exceeded concentrations in overlyi ng wastes in boring GB-52.
At other locations, contaminant concentrations in soils immediately below the waste are a
significant fraction of concentrations in the waste itself, For example, lead and mercury
concentrations in soils beneath the waste in boring GB-27 are one-third to one-half of the
concentrations in the waste itself. Zinc concentrations in underlying soils were 68 to 95 percent

as high as concentrations in overlying wastes in borings (GB-39, GB-43, and GB-44. At many
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locations, contaminant concentrations in underlying soils are not appreciably di fferent from

concentrations in the waste material.

Soils 2 feet below the waste materials generally contained much lower concentrations of metals

such as copper, lead, and zinc than shallower soils or waste matertals, indicating that the affects

of leaching primarily affect the uppermost soils immediately beneath the waste materials. In

summary, the contaminant concentrations in waste materials were generally comparablc to or of

the same order of magnitude as concentrations in soils directly underlying the wastc, suggesting

that lcaching from the waste materials to underlying soils has occurred or that the soils and wastes

are both contaminated with the same contaminants. Soils 2 feet below the waste/soil interface

typically had significantly lower concentrations of metals.

Conclusions:

The following conclusions can be drawn about the eastern half of the site based

on the additional sampling conducted for the preliminary assessment:

4.0

Waste matcrials are present at most locations n the eastern half of the site. The
waste materials are typically present only in the upper 1 foot of the subsurface,
but wastes are present at deeper intervals in some locations.

Waste materials composed of gypsum and ash appear to be present in the eastern
half of the site. The waste materials are described as white crystallinc materials
or as very fine-grained powdery materials and contain varying concentrations of
metals, including chromium, copper, lead, mercury, and zinc,

Underlying soils appear to be affected by leaching from the waste matcrials, or
are otherwise affected by the same contaminants. Soils directly beneath the
wastes contained metals at concentrations comparable to thosc in the in the
overlying waste materials. Soils 2 feet below the wastes typically contained
much lower concentrations of contaminants, indicating that leaching or direct
contamination primarily affects the soils directly beneath the wastes.

CHARACTERIZATION OF ADDITIONAL BARE. SOIL AREAS

Three discrete potential waste material disposal areas in the northwest quarter of the site were not

sampled during the original PA investigation. The three arcas are suspected to be waste disposal

areas because no plants grow in these areas. These three discrete waste areas were charactenized

by drilling a single borehole through the center of each bare soil area and collecting samples of

the material, the soils that lie immediately beneath the material, and the soils that lie

approximately 2 feet beneath the base of the material.
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Field methods: One Geoprobe® boring was advanced through the center of each of the three
bare soil arcas (borings GB23, GB24, and GB2S5, Fi gure 4). Samples were collected from the
waste materials, soils immediately underlying the wastes or surface soils, and soils 2 feet beneath
the base of the waste or soils. Although wastes were not present at the location of boring (GB-23,
soil samples were collected because the boring is located in the center of a large patch of bare
soils. Most of the samples were analyzed for a full suite of contaminants (metals, VOCs, SVOCs,
pesticides, PCBs, and herbicides). The surface samples were not analyzed for VOCs because of
the potential for volatilization and the waste sample from boring (3B-24, which was inadvertently

not analyzed for SVOCs or pesticides.

Results: Analytical results for the sampies collected from three bare soil areas are presented in
Table 2. The analytical results show that the waste materials in borings GB-24 and GB-25
contain high proportions of calcium (13 to 17 percent by weight), suggesting that these materials
are waste gypsum and are contaminated with low concentrations of chromium and lead (up to 125
and 45 mg/kg, respectively). Underlying soils were contaminated with nickel, zinc, and, in GB-
25, copper, suggesting that the underlying soils have been affected by leaching. Copper and zine
concentrations dropped by about an order of magnitude in soils 2 feet below the waste/soil
interface at (GB-25, indicating that leaching primarily affects soils directly beneath the waste
material. In the bare soil area where wastes were not found, several polynuclear aromatic
hydrocarbons (PAH) were detected at low concentrations (up to 230 pg/kg). Additionally, low
concentrations of pesticides (up to 8§ pg/kg) and PCBs {up to 58 ug/kg) were detected in the
surface soil at GB-23 and in the waste material at GB-25. The waste material at GB-24 was

inadvericntly not analyzed for pesticides or PCBs.

Conclusions: Three bare soil areas in the west central part of the site were tested for
contaminants. Waste materials in two of these areas appear to be waste gypsum that is
contaminated with low concentrations of chromium, lead, pesticides, and PCBs. Soils that
immediately underlie these two materials are contarmnated with nickel, zinc, and in one casc,
copper. Waste was not detected in a third bare soil area. Samples from this area were

contaminated with PAHs, pesticides, and PCBs at low concentrations.
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5.0 CHARACTERIZATION OF SOUTHWEST CORNER OF SITE

Although no wastes were known to be present in the southwestern corner of the site, the area was
investigated by advancing four borcholes (GB19 through GB22) to allay regulatory agency
concems. Boring locations are illustrated on Figure 4. Soil boring logs for these borings
(included in Appendix A) show that waste materials such as those present at other parts of the site
were not encountered. Additionally, the review of historical aerial photographs in the original PA
report (TtEMI 1999a) does not show industrial activities or apparent storage or disposal of waste
materials in these arcas. Because only natural soils were encountered to a depth of 6 feet below
grade in each boring and because no visual or olfactory evidence of contamination was noted, no

samples were collected for laboratory analysis from these locations.
6.0 SCREENING-LEVEL HUMAN HEALTH RISK EVALUATION

Human health risks associated with AOC 1 were evaluated as a screening-level HHRA in the
original PA report (TtEMI 1999a). The HHIRA compared soil samples collected from nine
locations in the original PA with EPA Region IX preliminary remediation goals (PRG) for
industrial soils (EPA 2000a). PRGs are health-based concentrations in sail for individual
chemicals that correspond to an cxeess lifetime cancer risk of 1 x 10°° or a noncancer hazard
quotient of 1. Cancer risks associated with exposure 1o multiple contaminants were assessed by
summing risks for cach contaminant. Noncancer health hazards associated with exposure to
multiple contaminants were assessed by summing hazard quotients for cach contaminant to derive

a cumulative hazard index.

Based on the initial PRG screen, contaminants in the soil samples did not exceed Region IX
PRGs and cumulative risks did not exceed EPA’s acceptable risk range. Lead was not treated
quantitatively in the same manner as other compounds because the PRG for lead 1s based on a
blood lead model rather than a specific cancer tisk or hazard index. However, the maximum
concentration of lead detected at the site (11,400 mg/ky) significantly exceeded the updated
industrial PRG for lead (750 mg/kg).

Supplemental PA sampling data collected in July 2000 were screened against updated EPA

Region IX PRGs published in 2000 (EPA 2000a). The results of the screening level HHRA are

presented in Table 4. For the industrial worker, the cancer risk associated with exposure to
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chemicals of potential concern (COPC) in soil (1.1 x 10™) slightly exceeds EPA’s target risk
range or the acceptable range of exposure defined by EPA. Virtually all of the risk is attributable
to arsenic. It is possible that arsenic was used at the site to control pests or weeds. The total
hazard index is 0.93, indicating no potential for adverse noncancer health cffects at the sitc. The
maximum concentration of lead detected in the supplemental PA sampling (973 mg/kg) exceeded
the updated industrial PRG for lead (750 mg/kg). Arsenic and lead are the only compounds that
excecded the industrial PRGs.

The industrial PRGs were developed assuming that a typical worker would be exposed to site
soils for 40 hours per. week for 25 years. The site is currently restricted, and workers visit the site
only occasionally for maintenance; Consequently, actual exposure to site contaminants would be
much lower than assumed in development of the PRGs. In addition, waste materials at the site
are typically covered by vegetation and/or 0.25 to 0.5 foot of topsoil, so direct contact with
contaminated soils is limited. If debris and hot spots arc removed as discussed in Section &, the

site would be acceptable for future industrial reuse based on the HHRA.,
7.0 ECOLOGICAL RISK ASSESSMENT

Because of the potential threat to the cnvironment posed by chemicals at AOC 1, ecological risk
associated with the site was assessed in two ways. First, a screening-level ecological risk
assessment (SLERA) was conducted following Navy policy (Navy 1999a) and EPA guidance for
conducting SLERAs (EPA 1997, 1999a). The SLERA showed that the site may posc
unacceptable risks to ecological receptors, as discussed in Section 7.1 Second, a more focused
assessment of ecological risks at the site was conducted using more realistic assumptions of
exposure. The following sections of this report discuss the SLERA and the more focused risk

assessment scparately.

7.1 SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT

The purpose of the SLERA is to identify potential exposure pathways and compare cxposure
point concentrations to established benchmarks. The SLERA was conducted following Navy
policy (Navy 1999a), which is based on EPA’s eight-step process for conducting SLERAs (EPA
1997, 1999a). The SI.LERA consists of two steps: (1) problem formulation and (2) exposure

estimate and risk calculation. Step 1 evaluates whether there 1s significant habitat or whether the
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area is used by wildlife as well as whether there arc actual or potentially complete exposure
pathways. If exposure pathways to ecological receptors are potentially complete, soil
concentrations at the site are compared to both ambient concentrations and toxicological
benchmarks to assess ecological effects. Step 2 assesses exposure and calculates risk by
estimating site-specific doses using conservative assumptions and comparing with established
toxicity reference values (TRV).  If the site passes the SLERA, it is considered to pose
acceptable ecological risk, and no further work is requircd. If the site fails the SLERA because of
the presence of complete exposure pathways and unacceplable risk, however, the silc must either

be further evaluated in a baseline ERA or undergo an interim cleanup action.
7.1.1 Problem Formulation (Step 1)

The following sections describe the problem formulation for AOC 1, including environmental
setting and conceptual site model (CSM), which provides descriptions of known and potential
stressors, evaluation of potential exposure pathways, discussion of chemical fate and transport,
and identification of assessment and measurement endpoints. Problem formulation corresponds
to Step 1 of the screening-level risk assessmenl process, as described in Navy policy for
conducting ERAs (Navy 19992). The site location and background are discussed in the PA report
(TtEMI 1999a).

7.1.1.1 Environmental Setting

AOC 1 is currently undeveloped except for remmant concrete pavement from prior uses of the site
and a fresh water pump station that was installed by CCCWD in 1998. The Navy purchased the
property in 1982 to expand the acrial safety buffer for munitions handling at Pier 4, which is
located approximately 1 mite northwest of AOC 1; future land use of the site will be open space.
Nonnative upland grasses dominate the site, although the west-central portion of the site and parts
 of the fenceline contain mature stands of coyote brush (Baccharis pilularis). The most prominent
species are ripgut grass {(Bromus diandras), perennial rye grass (Lolium perenne), and yellow-star

thistle (Centaurea solstitialis), interspersed with coyote brush.

Site-specific chemical concentration data from AOC 1 are limited to soil concentrations. Plant
and animal tissue concentration data from remedial action subsite (RASS) 4 are available,
however, and were used for this SLERA. The extensive sampling of RASS 4 in the 5-ycar post-
remediation monitoring program at NWSSBD Concord has characterized chemical

concentrations in soil and tissue for RASS 4 (PRC 1996a; 1997a, TtEMI 1998; 1999). Since the
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two sites are adjacent and have similar habitats, as described below, the RASS 4 tissue

concentrations are thought to be comparable to concentrations expected at AQC 1.

RASS 4 contains extensive habitat that is comparable to AOC I, RASS 4 is primarily an uplai'ld
arez with an cmergent nontidal wetland in the eastern portion of the site. The site is mostly
vegetated with nonnative grasses, although the southern portion of RASS 4 contains areas of
pickleweed. Ripgut grass, vellow-star thistle, and coyote brush arc the most prominent upland
specics in RASS 4. These nonnative grasses also dominate AQC 1; thus, upland plant tissue from
RASS 4 is considered representative of species present at AOC 1. RASS 4 plant tissue

concentrations associated with wetland plants are ot used in this assessment.

Soils in RASS 4 and AQOC 1 are contaminated with the same metals at comparable concentrations
(Table 5). The chemicals of ecological ¢concern in RASS 4 include arsenic, cadmium, copper,
lead, mercury, selenium, and zinc. Since no tissue data exist for AQC 1, field-collected plant and
rodent tissuc data from RASS 4 for these metals were preferred over estimated concentrations

derived from the literature.

Information regarding the use of the upland habitat at RASS 4 by bird species was acquired
primarity through comprehensive bird surveys conducted during the winter and breeding season
of 1995 and 1996 (PRC 1996a, Appendices B and C, respectively) and included point count
Surveys, nocturnal and crepuscular bird surveys, and raptor surveys. Raptors potentially present
at AOC | include the Red-tailcd Hawk (Buteo jamaicensis), American Kestrel (Falco
sparverius}, and Northern Harrier (Circus cyaneus), which were observed in RASS 4 during five
raptor surveys from July 6 to August 1, 1995 (TtEMI 1997). Other birds observed at RASS 4
include the Red-winged Blackbird (Agelarius phoeniceus), Northern Mockingbird (Mimus
polyglatios), Western Meadowlark {(Sturnella neglecta), and Killdeer (Charadrius vociferous).

Mammal surveys and trapping were also conducted in 1994 (PRC 19962, Appendix D). Because
of the proximity of RASS 4 to AOC 1 and the presence of similar habitat at each site, it is
reasonable to assume that mammal species feeding and foraging in RASS 4 could also be present
at AOC 1. Based on results of small mammal surveys in RASS 4, the AOC 1 uplands probably
support the Caltfornia vole (Microtus californicus), house mouse {(Mus musculus), and deer
mouse (Peromyscus maniculatus). Other mammals observed in and around upland arcas of
RASS 4 include the California ground squirrel (Spermophilus beccheyi), black-tailed Jjackrabbit
(Lepus californicus), striped skunk (Mephitis mepigi{z‘s), and Virginia opossum (Didelphis
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virginiana) (Morrison and others 1994). Larger mammals potentially present in AOC 1 include

the gray fox {Urocyen cinerenargenteus), red fox (Vulpes vulpes), and coyote (Canis latrans).

Species with federal or state special conservation status, including endangered, threatened, and
candidate species that may oceur in the AOC 1 uplands are presented in Table 6. Because of the
marginal scrubby habitat present at AOC 1, these avian species likely spend minimal time
foraging and breeding in AOC 1. Some birds may, however, occasionally feed on rodents and

other prey present at AOC 1; therefore, avian species are evaluated using food-chain modeling.
7.1.1.2 Conceptual Site Model

The CSM illustrates exposure pathways to be evaluated in the ERA and provides other key
information such as chemical sources, release and transport mechanisms, and the relative
importance of exposure pathways to specific receptor groups. The CSM includes the following

components;

»  Stressors

« Exposure pathways

» Fate and transport

»  Assessment and measurement endpoints

The following sections briefly describe the components of the CSM at AQC 1, which is
illustrated in Figure 5.

Stressors

Stressors can be defined as any factor that causes adverse ecological impacts at the site. The PA
investigation revealed that the site contains several types of wastc materials associated with the
former fertilizer plant. These waste materials and associated contaminated soils are considered
the stressors for this SLERA. The waste materials include (1) cinder roadbed material, (2) ash-
like material, and (3) other wastes in bare soil areas. The cinder roadbed material is contaminated
with lead and selenium at high concentrations (11,400 and 875 mg/kg, respectively). The ash-
tike material is contaminated with lead, mercury, and selenium at high concentrations (933, 113,
and 68 mg/kg, respectively). The waste gypsum samples were not contaminated with high
concentrations of metals. These potential chemical sources are described in more detail in

Section 4.0.
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Exposure Pathways

Potential exposure pathways at AOC 1 are diagrammed in the CSM (Figure 5). At AOC 1, soil is
the predominant exposure pathway or the means by which a chemical travels from the source to a
receptor. Surface water is not present at AQOC 1; rainfall percolates into the soil without ponding.
The nearest surface water bodics are Suisun Bay, 2,000 feet north of the site, and the RASS 4
wetlands, about 800 feet from the eastern boundary of the site. Groundwater was encounicred 20
10 30 feet below grade at properties on both sides of AQC 1 (PRC 1994a, Harding-Lawson
Associates 1977), which is too deep to affect écologica] receptors. The Navy assumes that

groundwater is present at a similar depth at AOC 1,

Exposure routes, or the point of entry of a chemical into a receptor, include root uptake and leaf
sorption for plants; and inhalation, dermal contact, and ingestion of contaminated soil, surface
water, and food for animals (Figure 6). Plants exposed to chemicals in soil may accumulate
concentrations in their tissues that cause adverse effects to growth, reproduction, or survival.
Independent of direct effects to the plant, chemicals in plant tissues may be transferred to
herbivores, omnivores, and detritivores, which in tum may be consumed by omnivores and
carnivores. Such food chain transfer, and associated bioaccumulation, may result in unacceptably
high doses of chemicals to higher trophic level predators, even when concentrations in soil are
sate for lower trophic lcvel receptors. Risk to receptors at each trophic level is addressed

separately to account for specificity in €XPOosure parameters.

Ingestion of chemicals in soii and prey is considered to be the predominant exposure pathway for
birds and mammals at AOC 1; exposure via inhalation and dermal contact are not considered in
most SLERAs (EPA 1997). Terrestrial hirds and mammals may ingest soil directly while
teeding, grooming, and burrowing (Beyer and others 1994). Soil on or in the bodies of prey may
also be consumed with the prey. For cxample, a bird tecding on an earthworm may ingest soil
incidentally while probing for a worm. Soil adhering to the worm’s body may be ingested as the
bird captures and manipulates the worm. F inally, soil contained in the gut of the worm may be

ingested when the bird cats the worm.

Fate and Transport

Potential influences on chemical migration are surface water runoff, groundwater transport, wind,
and biotic transport. As discussed previously, surface water runoff and groundwater fransport at

AOC 1 are considercd 10 be minimal. Wind transport of chemicals is expected to be minor
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becausc most of AOC 1 is covered with vegetation or remnant concrete slabs. 'The wind blows
primarily from the west-northwest at the site; any wind-driven movement of airborne particles is

expected to be to the east-southeast.

Chemicals may also be transported in plant and animal tissucs (biotic transport). Chemicals in
the bodies of mobile receptors such as fish, migrating birds, flying insects, and far-ranging
predators may he carried off site and deposited in other locations in the form of feces or
carcasses. Based on information gathered for the RASS 4 qualitative ecological assessment
(TtEMI 1997), wide-ranging animals expected to visit the site inciude gray fox, Northern Harner,
and American Kestrel,

Metals detected at AOC 1 are for the most part associated with waste materials or in soils lying
directly beneath them. The data presented in Sections 2.0 through 4.0 indicate that the waste
materials are contaminated with metals and that these metals have leached to some extent into
uhderlying soils. The deeper soil samples collected 2 feet below the waste/soil interface,
however, typically contain low concentrations of metals. Therefore, metals that leach from the
waste material appear o adsorb to clays in soils directly beneath the waste and become immobile.
Metals do not chemically degrade; therefore, chemical transformation is not expected 1o reduce
metals concentrations over time. Mercury and selenium are known to bioaccumuiate, and

transfer from soils to biota is expected.

Assessment and Measurement Endpoints

Asscssment endpoints are “explicit expressions of the actual environmental values (e.g.
ecological resources) that are to be protected” (EPA 1997). Assessment endpoints are
environmental characteristics that, if significantly impaired, would indicate a need for action by
risk managers. Measurement endpoints more closely reflect technical considerations in the risk
assessment process; that is, measurement endpoints are focused on both direct measures of
ecological effects such as toxicity tests and indirect effects such as food chain modcling that
allow for an evaluation ol risk to representative receptors. Measurement endpoints are ofien
expressed as statistical or arithmetic summaries of observations and can include both measures of

effect and measures of exposure.

Specific assessment and measurement endpoints for the upland habitat at AQC 1 are shown on

Table 7. The rationale for their selection, relevant natural history, and the linkage between
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assessment and measurement endpoints are discussed in the followin g paragraphs. Assessment
endpomts for the upland habitat of AQC 1 include the following:

* Protection of populations of upland plants

¢ Protection of populations of soil invertebrates

* Prolection of population passerine birds

* Protection of populations of raptors

Protection of populations of large carnivorous mammals

Plant and invertebrate populations were cvaluated by comparing soil concentrations to published
toxicity benchmarks and are described in Section 7.1.2.3. The vertebrate assessment endpoints
were evaluated using food-chain modeling for representative receptors. The food chain model
used soil chemistry, field-collected tissue data from RASS 4, and estimates of tissue

concentrations derived from the literature. Food-chain modeling is discussed in Section 7.1.2.3.

Three vertebrate species representing separate feeding guilds were cvaluated using food-chain

analysis:

*  Western Meadowlark (Sturnellu neglecta): omnivorous passerine birds
»  Northern Harrier (Circus cvaneusy. raptors

* Gray fox (Urocyon cinereoargenteus): large, carnivorous mammals

Passerine birds (represented by the Western M. eadowlark) are omnivorous, consuming plants and
mnvertebrates in upland habitats such as AQC 1. They are preyed upon by raptors and large
mammals. Raptors (represented by the Northern Harmer) and large, carnivorous mammals
(reprcsented by the gray fox) are secondary or tertiary consumers; that is, theses species eat other
carnivorous animals. Selected life history parameters relevant to the food chain modeling arc

presented below.,

Western Meadowlark (Sturneila neglecta). The Western Meadowlark is a diurnal, robin-stzed
grassland bird and a common breeding resident in California. It inhabits grasslands, meadows,
prairies, cultivated fields, pastures, and some shrubby habitats, and commonly makes use of
{ransitional areas between emergent wetlands and uplands (Garrett and Dunn 1981; Pecterson
1990; Small 1994),
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The Western Meadowlark is found throughout California, except in higher mountains (Zeiner and
others 1990a). Most populations in California are considered non-migratory, but there may be
local post-breeding movement of resident birds and movement of nonresident birds into the state
during winter (Zeiner and others 1990a). According to Lanyon (1956), as cited in Zeiner and
others {1990a), the Western Mcadowlark 1n Wisconsin had a territory of 3 to 15 acres. Four
meadowlark territories in Jowa ranged from 10 1o 32 acres (Kendeigh 1941, as cited in Zemer and

others 1990a).

The Western Meadowlark fceds in open, grassy arcas, gleaning food from the ground or low
plants and occasionally turning over objects and probing in soft earth {Stokes and Stokes 1996).
Both avian and mammalian predators consume meadowlark eggs and young; adults are taken by

raptors (Zeiner and others 1990a}.

The meadowlark’s annual dict is comprised of 63 percent animal matter (mostly insects, spiders,
sowbugs, and snails) and 37 percent plant tissue (grass, forb seeds, and grains) (Zeiner and others
1990a). As with many omnivorous birds, animal matter makes up nearly 100 percent of the diet
during the breeding season but is much less important at other times of the year (Martin and
others 1961; Williams 1987). The food-chain modeling discussed in Section 7.1.2.3 assumed
that the diet of thc Western Meadowlark consisted of 63 percent invertebrate tissuc and

37 percent plant tissue: For arsenic, cadmium, copper, lead, selenium, and zinc, the food-cham
modeling used plant tissue residue data collected from RASS 4; for all other chemicals, tissue
concentrations were estimated from bioaccumulation factors (BAF) for terrestrial plants (EPA
1999a). No field-collected invertebrate tissue concenirations were available; thus, invertebrate
tissue concentrations were estimated from BAFs for soil invertebrates (Sample and others 1996,
EPA 1999a)

Northern Harricr (Circus cyaneus). The Northern Harrier is a low-flying raptor of meadows,
grassiands, open rangelands, desert sinks, and freshwater and saline emergent wetlands of North
America and Eurasia. It can be locally abundant in relatively undisturbed areas dominated by
thick vegetation growth (Mac Whirter and Bildstein 1996). Harriers forage in open habitats such
as praities, shrub-steppe uplands, and marshes. According to Brown and Amadon (1968),
harriers nest on the ground in shrubby vegetation, usually at the edge of a marsh in an undisturbed
area. They have also been found to nest in emergent wetlands, along rivers or lakes, in

grasslands, grain fields, or sagebrush flats away from water. The size of a Northem Harrier's
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home range in the breeding season is 420 to 3,707 acres, with the median home range from eight
studics being 642 acres (MacWhirter and Bildstein 1996).

The Northern Harrier is a permanent resident of the northeastern plateau and coastal areas of
California, breeding from sea level to 1,700 meters in the Central Valley and Sierra Nevada, as
well as up to 800 meters in northeastern California {Zeiner and others 1990a). It is desi gnated a
California species of special concern (Harvey and others 1992). Harriers have been observed

nesting and foraging in the tidal marshes of NWSSBD Concord.

According to Temeles ( 1989), harriers near Davis, California, attacked rodents almost exclusively
{93 percent of 531 capture attempts). Brown and Amadon (1968) state that their diet consists of
many small mammals as well as many birds, frogs, small reptiles, crustaccans, and insects.
MacWhirter and Bildstein (1996) teport that the harrier preys on small and medium-sized rodents
and birds (chiefly passerines and small water birds), reptiles, and frogs in the summer and
Microtus (voles) almost exclusively in the winter. Both adult and young harriers also ingest plant
material. As cited by Palmer (1988), Breckenridge (1935) found fleshy fruits of dogwood,

blueberries, and raspherries in pellets of young harriers.

For the food-chain modeling described in Section 7.1 2.3, the diet of the Northern Harrier was
assumed to be 100 percent rodent. For arsenic, cadmium, copper, lead, mercury, selenium, and
zine, the sum of kidney and liver concentrations in rodents collected in RASS 4 were used as prey
concentrations for the harrier. Tissue concentrations for all other chemicals were derived from
BAFs for the herbivorous deer mouse (EPA 1999a).

Gray Fox (Urocyon cinereoargentens). The gray fox occurs at low to middle clevations in
many hahitats throughout most of the U.S. and California (Burt and Grossenheider 1976; Zeincr
and others 1990b). Trapp and Hallberg (1975} describe its preferred habitat as shrub lands and
brushy woodland, on hilly, rough, rocky, or broken terrain. Zeiner and others (1990b) report that
habitats in California include shrub lands, valley foothill riparian, montaﬁe riparian, and brush
stages of many types of woodland. Throughout its range, the gray fox may be found in
association with cultivated areas (Zeiner and others 1990b). A year-round resident, the gray fox
is primarily nocturnal or crepuscular, but is occasionally active during the day (Ingles 1 965),
Gray foxes live in dens. Although they prefer to inhabit dens in natural cavities, rock piles,
snags, logs, slash piles, hollow trees, and under buildings, they will sometimes dig or enlarge an

existing burrow (Zeiner and others 1990D).
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According to Trapp and Hallberg (1973), as cited in Zeiner and others (1990b), the home ranges
of gray foxes in areas of Wisconsin and Florida varied from 32 to 1,900 acres. Fuller (1978), as
cited in Zeiner and others (1990b), found that the female average home range was 320 acres in

arcas near Davis, California.

Feeding patterns vary considerably with season and locale. The gray fox is generally omnivorous
and opportunistic with a diet that may include mammals, insects, fruits, birds, carrion, plants,
grains, and nuts (Trapp and Hallberg 1975; Zeiner and others 1990b). For the food-chain
modeling described in Section 7.1 2.3, the diet of the gray fox was assumed to be 100 percent
rodent. For arsenic, cadmium, copper, lead, mercury, selenium, and zinc, the sum of kidney,
liver, and bone concentrations in rodents collected in RASS 4 were used as prey concentrations
for the gray fox. Tissue concentrations for all other chemicals were derived from BAFs for the

herbivorous deer mousc (EPA 1999a).
7.1.2 Exposurc Estimate and Risk Calculation (Step 2)

The following sections describe the exposure cstimate and risk calculation for AOC 1,
corresponding to Step 2 of the screcning-level risk assessment process, as described in Navy
policy for ERAs (Navy 1999a).

7.1.2.1 Characterization of Exposure

Concentrations of inorganic and organic chemicals in soil samples collected from 0 to 2 feet bgs

at AOC 1 are presented in Table 8.

Identification of Chemicals of Potential Ecological Concern

Chemicals of potential ecological concern (COPEC) were identificd by comparing concentrations
of chemicals detected in soils from AQC 1 with ambient concentrations previously defined for the
soils in the Inland Area (Los Medanos Hills samples) at NWSSBD Concord (PRC 1996b). An
ERA that is focused on chemicals that exceed local ambient concentrations provides the support
necessary to develop defensible remedial action objectives, as required by Navy policy (Navy
1999b). Based on 61 soil samples (0 to 2 feet begs) from AOC 1, chemicals at AOC 1 were
considered COPECs if the maximum concentration detected at the site excecded the Concord
Inland Area ambient concentration. Chemicals for which ambient concentrations are not
available, including all organic chemicals, were aulomatically retained as COPECs and evaluatcd
in the ERA.
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Results of the COPEC screening are presented in Table 9. Other statistical parameters such as
average, median, and 95 percent upper confidence limit (UCLss) are presented in the table to
show the distribution of the population of detected concentrations. The one-sided UCLgs of the
arithmetic mean concentration is considered a conservative upper bound estimate of the mean soil
concentration, For compounds with a detection frequency of less than 40 percent, the
bootstrapping procedure (Singh and others 1997) was used to caleulate a UCLy; value. For
compounds that were detected in fewer than three samples, the maximum detected concentration
is reported as a UCL,; concentration. The UCLss concentration is used in the more focused

assessment deseribed in Section 7.2,

Seventeen of the 19 metals for which ambient concentrations were available were considered
COPECs based on ambient screening; only beryllium and nickel were eliminated. All detected
organic compounds, including SVQCs, pesticides, and PCBs, were considered COPECs since

ambient concentrations have not been established for these commpounds.
7.1.2.2 Statistical Tdentification of Hot Spots

A box plot analysis was used to interpret the distribution of COPECs at AOC 1. Box plots are
diagrams that illustrate the statistical parameters of a data set and to identify statistical outliers.
The “box” is defined hy the 25th and 75th percentiles of the data and includes the median. The
length of the box is called the “h-spread” and is equivalent to the interquartile range. The
“whiskers” of the box plot extend from the box and show the range of concentrations that fall
within 1.5 h-spreads of the top and bottom of the box. Concentrations that were greatcr than the

length of the whisker were identified as statistical outliers or “hot spots.”

Box plots for all COPECs except for those chemicals detected too infrequently to define a
statistical distribution (fewer than 6 samples) are included in Appendix C. Review of these box
plots shows that most frequently detected compounds had statistical outliers and that the
statistical outliers were frequently collocated. For example, locations SB03, SB0S, GB27, and
GB52 are considered hot spots for both lead and selentum. Mercury and selenium outlier
concentrations were also frequently collocated (for example, at SBO1, SBOS, and GB27).
Locations SB0S and GB28 arc considered hot spots for five or more metals. All metals had at

least one statistical outlier.
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The box plot analysis shows that AOC 1 contains numerous hot spots for different metals. Any
remedial actions at AOC 1 should be focused on hot spots for metals that are determined to pose

an ecological risk. Proposed remedial actions are discussed in Section 9.0
7.1.2.3 Characterization of Ecological Effects

Ecological effects of exposure to COPECs at AOC 1 were characterized by comparing estimated
fissue concentrations with established toxicological benchmarks (for plants and invericbrates) and

by food-chain modeling (for birds and mamimals).

Plants

To cvaluate potential ccological effects to plants, chemical concentrations measured in soil
samples trom AOC 1 were compared with Oak Ridge National Laboratory (ORNL} benchmarks
for plants (Effoymson and others 1997a) (Table 10). Soil concentrations for comparison were
represented by the minimum and maximum concentrations detected at the sitc and the UCLos (a
conservative upper bound estimate of the mean soil concentration). Concord Inland Arca ambient

values arc also presented for comparison in Table 10.

The ORNL plant toxicity benchmarks are concentrations of chemicals that correspond to the
lowest ohserved effects concentration (LOEC) for the 10" percentile of plant specics tested (Suter
and others 1993; Will and Suter 1994a; Will and Suter 19953; Efroymson and others 1997a).
Plant toxicity benchmarks arc lower than most preliminary remediation goals {Lockheed Martin
Energy Systems 1997). While not completely appropriate for the habitat at AOC 1, the ORNL

plant toxicity benchmarks are the best available general benchmarks for terrcstrial plants.

Maximum concentrations of aluminum, arsenic, cadmium, chromum, cobalt, copper, lcad,
manganese, mercury, molybdenum, selenium, silver, vanadium, and zinc exceeded ORNL plant
benchmarks (Table 10). The UJCLy; soil concentrations of aluminum, chromium, cobalt, copper,
manganese, molybdenurn, selenium, silver, and vanadium, however, were comparable to the
ambient values developed for Concord inland soils and are not considered further. Based on
screening chemical concentrations in soil at AOC 1 against established toxicological benchmarks
and ambicnt concentrations, concentrations of arsenic, cadmium, lead, mercury, and zinc in sotls

at AOC | may pose a risk to plants.
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Invertebrates

To evaluate potential ecological effects to invertebrates, chemical concentrations measured in soil
samples from AOC 1 were compared with ORNL benchmarks for soil and litter invcrtebrates
(Efroymson and others 1997b) (Table 11). Chemical concentrations in soil samples from AOC 1
were compared with LOECs for statistically significant effects on growth, reproduction, or
activity to evaluate potential ecological effects to terrestrial mnvertebrates. Soil concentrations for
comparison were represented by the minimum and maximum concentrations detected at the site
and the UCLys (a conservative upper bound estimate of the mean soil concentration). Concord

Inland Area ambient values arc also presented for comparison in Table ] 1.

Maximum concentrations of arsenic, cadmium, chromium, copper, lead, and zinc exceeded
benchmark values; however, UCLss concentrations for chromium and copper were comparable to
the ambient values developed for Concord Inland Area soils (Table 11). Based on screening
chemical concentrations in soil at AQC 1 against established toxicological benchmarks and
ambient concentrations, concentrations of arscmic, cadmium, lead, and zinc m soils at AOC 1 may

pose a risk to invertebrates.

Vertebrates

Food-chain models were used to assess exposure of the Western Meadowlark, Northern Harrier,
and gray fox to COPECs at AOC 1. Food-chain models were used to estimate doses to these
receptors, which were then compared with TRVs derived by the Navy and the Biological
Technical Advisory Group (BTAG) to assess risk (EFA West 1998). The assumptions,
parameters, and a detailed discussion of the methods used in the food-chain model are presented
mn Appendix D. In general, all doses calculated in the SLERA were based on a typical receptor,
incorporating paramcters such as average adult body weight, average ingestion rate, and

estimated SUF from the literature.

Suil concentrations are available for AQOC 1; however, prey tissues were not collected or analysed
as a part of this PA.  As discussed in Section 7.1.1, 1, RASS 4 shares similar habitat and soil
metals concentrations with AQC 1: therefore, tissue concentrations from RASS 4 are believed to
be comparable to those in AOC 1. Wherever posstble, metals concentrations in plant and rodent
tissues collected from RASS 4 were uscd in the food-chain models. For arsenic, cadmium,
copper, lead, selenium, and zinc, the RASS 4 plant and rodent tissue concentrations published in

the baseline conditions report (PRC 1994b) were used in the food-chain modelling to estimate
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doses to modelled receptors. For mercury, concentrations in rodent tissue from RASS 4 from the
year 4 monitoring report (TtEMI 1999b) were used m food-chain modelling for AOC 1. Mercury
concentrations in RASS 4 plants are not available. For mercury concentrations in plants and all
other metals and organic compounds, literature BAIs were multiplied by the site-specific soil
concentrations measured at AOC 1 to estimate the tissue concentrations used i the food chain

models.

Tissue concentrations for all other chemicals were derived using EPA-recommended BAFs
presented in the literature (Sample and others 1996; EPA 1998; EPA 1999a) (Table 12). BAFs
are defined as the ratio of the concentration of a chemical in a tissue sample to the concentration
of the chemical in soil. Chemical concentrations in prey were converted from wet weight to dry
weight when nccessary, as described in Appendix D, to be consistent with the soil concentrations,

ingestion rates, and TRVs.

Estimated daily doses, or the total quantity of chemicals ingested in soil and prey, were calculated
for cach vertebrate receplor and are presented in Tables 13 through 15. These estimated doses
were divided by TRVs to derive a hazard quotient (HQ). EPA risk assessment guidance (EPA
19%9) indicates that receptors may be at risk if the HQ exceeds 1.0. HQs were calculated for all
COPECs for which the Navy bas derived TRVs (Engineering Field Activity West [EFA WEST]
1998). COPECs for which TRVs are not available were evaluated qualitatively in Section 7.1.2.4

by comparing estimated doses to no cffect and low effect levels reported in the literature.

Two types of TRVs are available: high TRVs and low TRVs. High TRVs represent doses that
cansed observable effects in laboratory animals. An HQ greater than 1.0 based on a high TRV
indicates unacceptable risk. Low TRVs represent a dose at which no adverse effects were
observed in laboratory animals, or a chronic no-effeet level. An HOQ of less than 1.0 based on a
low TRV indicates little to no risk. An HQ above 1.0 bascd on 2 low TRV indicates potential
risk.

In the following sections, the food-chain modelling results for each receptor are summarized and

discussed.

Western Meadowlark

Results of the screening level food chain modeling for the Western Meadowlark are presented in

Table 13. All HQs greater than 1.0 are summanized in the table below. Table 13 shows that HQs
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based on a high TRV for arsenic, cadmium, lead, mercury, selenium, and zinc exceed 1.0;
thereforc, these metals pose an unacceptable risk to the Western Meadowlark based on the
conscrvative assumptions used in the SLERA. Estimated HQs for cadmium and selenium
exceeded 100, based on high TRVs and the conservative exposure assumptions used in the
SLERA. Additionally, cstimated HQs based on low TRV for all of the chemicals lisied above
plus copper, manpancse, total DDTs, and tota! PCBs exceeded | {0, indicating potential risk to the
Western Meadowlark from these chemicals, based on the conservative eXposure assumptions
used in the SLERA.

HAZARD QUOTIENTS FOR THE WESTERN MEADOWLARK

H(Q based on HQ based on
COPEC High TRV Low TRV

Arsenic 1.8 7.2
Cadmium 582.4 930.9
Copper 0.3 7.4
Lead 443 8 17,439
Manganese 0.3 34
Mercury 31.0 142.9
Selenium 261.0 1,055
Zinc 4.0 39.8
Total DDTs No TRV 221
Total PCBs 0.2 2.8

Northern Harrier

Results of the screening level food-chain modeling for the Northern Harrier are presented in
Table 14. All [IQs greater than 1.0 are summarized in the table below. Table 14 shows that HQs
based on a high TRV for lead and selenium exceed 1.0; therefore, these metals posc an
unacceptable risk to the Northern Harrier under the conservative assumptions used in the SLERA.
Additionally, estimated 11Qs based on low TRV for cadmum, copper, lead, mercury, selenium,
and zinc exceeded 1.0, indicating potential risk to the Northern Harrier from these chemicals,

based on the conservative exposure assumptions used in the SLERA.

25 DS.0267.17348



HAZARD QUOTIENTS FOR THE NORTHERN HARRIER

HQ based on HQ based en
COPEC High TRV Low TRV
Cadmium 0.1 16.1
Copper 0.3 6.5
Lead 1.2 480
Mercury 0.5 2.1
Selenium 6.3 256
Zinc (.6 5.6

Gray Fox

Results of the screening level food chain modeling for the gray fox are presented in Table 15. All
HQs greater than 1.0 are summarized in the table below. Table 15 shows that the HQ based on a
high TRV for selenium exceeds 1.0; therefore, selenium poscs an unacceptable risk to the
Northern Harrier under the conservative assumptions used in the SLERA. Additionally,
estimated HQs based on low TRV for arsenic, cadmium, copper, lcad, mercury, selenium, and
sine exceeded 1.0, indicating potential risk to the gray fox from these chemicals, based on the

conservative exposurc assumptions used in the SLERA.

HAZARD QUOTIENTS FOR THE GRAY FOX

HQ based on H(} based on
COPEC High TRV Low TRV
Arsenic 0.1 1.6
Cadmium 0.7 28.5
Copper 0.03 6.3
[.ead 0.2 20,271
Mercury 0.6 59
Selenium 7.7 164.5
Zinc 0.6 29.7

Qualitative Evaluation of Chemical of Potential Ecological Concern Texicity

Reference Values

When no TRV was available for a given chemical-receptor pair, a dose was calculated and

qualitatively compared with literature-reporied doses. Allometrically converted doses were
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calculated for the receptors of interest based on the toxicity studies identified in the literaturc,
The primary literature source was A gency of Toxic Substances and Disease Re gistry (ATSDR)
profiles of each chemical, Best professional judgment was used in interpreting the literature data
when information on a chemical was limited. Uncertainty associated with this approach is

discussed in Section 7.3,

Qualitative Evaluation of Risk to Birds

Sufficicnt data are available to qualitatively evaluate the effects of modeled doses of chromium,
molybdenum, silver, thallium, and hi gh molecular weight (HMW) PAHs (o the Western
Meadowlark and Northern Harrier, Doses were calculated for aluminum, antimony, barium,
cobalt, vanadium, low molecular wei ght (LMW) PAHS, aldrin, di eldrin, and total chlordanes, and
phenol, but insufficient toxicological information is available to evaluate these chemicals. Table
16 summarizes the maximum food-chain modeled doses, the measured effects of metal toxicity

studies conducted using avian species, and the associated allometrically converted doses,

Based on a comparison of doses from the literature with maximum doses modeled for both the
Western Meadowlark and the Northern Harrier, concentrations of chromium, sitver, and thallium
in AOC 1 are not likely to pose a risk to avian receptors. Estimated maximum site doses of
molybdenum and high molecular weight PAHs for the Western Meadowlark exceeded one of two
literature doses; the other dose cited is above the AOC 1 site-specific dose. For the high
molecular weight PAHs, the maximum food-chain modeled dose exceeded the no-cffects levels:

however, the site doses were well below the literature effects levels.

Qualitative Evaluation of Risk to M ammals

Sufticient data are available to qualitatively evaluate the effects of modeled doses of aluminum,
antimony, barium, chromium, molybdenum, silver, vanadiurn, and total chlordanes to the gray
fox. A dose was calculated for dieldrin, thaflium, and phenol, but insufficient toxicological
information is available for these chemicals. Table 17 summarizes the maximum food-chain
modeled doses, the measured effects of meta] toxicity studies conducted using mammalian

species, and the associated allometrically converted doses.

Comparing doses from the Hierature with doses modeled for the gray fox indicates that the
maximum concentrations of aluminum, antimony, barium, chromium, molybdenum, silver,

vanadium, and total chlordanes in AQC 1 are not likely to pose a risk to mammalian receptors,
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Chemicals of Potential Ecological Concern Not Modeled

Individual PAHs (including benzo[a]anthracene; benzo[a]pyrene (BaP); benzo[blfluoranthene;
benzo[k]fluoranthene; chrysene; fluoranthene; phenanthrene; and pyrene) were detected at the
site and identified as COPECs. For the purpose of this evaluation, PAHs were grouped and
summed logether as HMW PAHs and LMW PAHs. Of the PAHs detected at the site, only
phenanthrene is a LMW PAH. The remaining PAHs were grouped together as HMW PAHs.

Tor birds, TRVs are not available for any PAH. The HMW PAH group was thus qualitatively
compared to doses in the lterature, as described in the previous section. LMW PAHs were not

evaluated.

For mammals, TRVs are available only for BaP and naphthalene. To derive an HQ for the gray
fox, estimated doses for these groups of PAHs were divided by TRVs that are representative of
each group. The TRV for BaP was assumed to be representative of all HMW PAHs, and the
TRV for naphthalene was assumed to be representative of all LMW PAHs. HQs for HMW and
LMW PAHs indicate little to no risk to mammals from both LMW and HMW PAHs.

HQs were not calculated for alpha-chlordane, gamma-chlordane, Aroclor-1248, Aroclor-1254,
dieldrin, or phenol because no TRV exist for thesc chemicals and no toxicological information 1s
available to evaluate effects of doses of these compounds. Some of these compounds were,
however, grouped together and evaluated using TRV for both birds and mammals. For example,
alpha-chlordanc and gamma-chlordane were evaluated together as total chlordanes; Aroclor-1248
and Arochlor-1254 were cvaluated together as total PCBs. Little information is available

regarding dieldrin and phenol.
7.1.2.5 Summary of Risk Characterization (Step 2)

The risk characterization summaries for plants, invertebrates, and vertebrates are presented in the

following sections.

Risk to Plants

The UCLs soil concentrations of aluminum, arsenic, cadmium, chromium, lead, mercury, and
zine exceeded both ORNL toxicity benchmarks for plants and ambient values developed for
Concord Inland Area soils (Efroymson and others 1997a) (Table 10); however, the UCLs soil

concentrations of aluminum and chromium were comparable to the ambient values for these
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metals, and they are not considered further. As previously discussed, the ORNL plant toxicity
benchmarks are not completely appropriate for the upland habitat at AOC 1, but they are the best
available general benchmarks for plants. In addition, screening bulk soil concentrations against
ORNL benchmarks may overestimate the potential risk to plants posed by these chemicals since it
is unlikely that the metals will be 100 percent bioavailable for uptake by plants. Soils at AOC 1
may posc a risk to plants; hewever, because nonnative grasses dominate upland habitat at AQC 1,
cleanup goals will be based primarily on vertebrate receptors rather than plants. The remedial
action discussed in Section 8.0, however, is expected to address risks to plants by removing soils

with the highest concentrations of lead, mercury, and selenium.

Risk to Invertebrates

UCLy; soil concentrations of arsenic, cadmium, chromi um, and zinc exceeded both ORNL
toxicity benchmarks for soil and litter invertebrates and ambient values for Concord inland soils
(Table 11). Ilowever, the UCLs concentration of chromium was comparable to the ambicnt
concentration, and chromium is not considered further. As previously discussed, the ORNL
earthworm toxicity benchmarks arc not completely appropriate for the upland habitat at AOC i,
but they are the best available general benchmarks for invertebrates. In addition, screening bulk
soil concentrations against ORNL benchmarks may overestimate the potential risk to plants posed
by these chemicals since it is unlikely that the metals will be 100 percent bioavailable for uptake
by earthworms. Based on screening chemical concentrations in soil at AOC I against established
toxicological benchmarks, soils at AOC 1 may pose a risk to invertebrates. The remedial action
discussed in Section 8.0, which will be based primarily on risks vertebrate receptors, will also

result in risk reduction to terrestrial invertebrates.

Risk to Vertebrates

Risks to representative receptors (thc Western meadowlark, Northern Harrier, and gray fox) were
evaluated through food chain modeling using conservative assumptions recommended by EPA
(EPA 1999a). Results of the food-chain modeling are presented in Tables i3 through 15.
Food-chain modeling for the Western Meadowlark derived HQs based on high TRV that exceed
1.0 for arsenic, cadmium, lcad, mercury, selenium, and zine, indicating that these metals pose an
unacceptable risk to the Western Meadowlark under the conservative assumptions uscd m the
SLERA. Food-chain modeling using the same set of assumptions showed that soil concentrations
of lead and selenium posc unacceptable risks to the Northern Harrier and soil concentrations of

sclenium pose an unacceptable risk o the gray fox. Modeled HQs based on low TRVs exceeded
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1.0 for arsenic, cadmium, copper, lead, manganese, mercury, selenium, zinc, total DDTs, and
total PCBs, indicating potential risk to one ar more of the modeled receptors from these

chemicals under the conservative exposure assumptions used in the SLERA.

7.2 FOCUSED ASSESSMENT

The SLER A showed that the concentrations of certain metals in soil at AOC 1 soils pose
unacceptable risk to the Western Meadowlark, Northern Harrier, and gray fox using very
conservative assumptions. In accordance with EPA recommendations for SLERAs (EPA 1999a),
the modeling assumed that the soil concentration was the maximum concentration detected In
AOC | and that chemicals were 100 percent bioavailable to the receptors. The modelling also
assumed that the site use factor (SUF) was 1.0, indicating that AOC 1 comprises 100 percent of
the foraging and feeding area for the receptor. However, {hese assumptions arc unrealistically
conservative in many cases. For example, the maximum soil concentration detected at the site
was assumed to be 100 percent bioavailable and representative of al] seil concentrations
throughout the range of a receptor. For lead, the SLERA assumed that 11,400 mg/kg was
representative of soil concentrations throughout the site and that lead was 100 percent
bioavailable. In actualily, however, the UCLs;s for lead is almost 2 orders of magnitude lower
(186.6 mg/kg), and lead is probably about 10 percent bioavailable in these types of soils
(Landrum and others 1994).

Because the SLERA determined that the site poses an unacceptable risk, the Navy conducted a
more focused assessment to evaluate ecological risks using more realistic assumptions. The more
focused assessment was conducted instead of a baseline risk assessment because several
chemicals were associated with very high HQs (up to 263 when using the high TRV), which
indicate an immediatc and significant risk. The Navy feels that a time-critical removal action will

address these risks more quickly and efficiently than further ecological analysis.

The more focused assessment refined risk estimates only for the vertebrate receptors. Food-chain
modeling was conducted for the more focused assessment using more realistic, sitc- and receptor-
specific assumptions about the site to more realistically assess actual risks at AOC 1. Only
chemicals with HQs greater than 1.0 in the SLERA were modeled using these more realistic

assumptions. The following sections of this report describe the more focused ERA.
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7.2.1 Site-specific and Receptor-specific Assumptions

More realistic, site-specific and receptor-specific assumptions that were used in the food chain
modeling for the focused assessment included more representative (1) sotl concentrations, (2)

prey concentrations, and (3) foraging range for receptars of interest.

Representative Soil Concentrations

The focused assessment used UCLos soil concentrations to model risk to receptors. The UCLa:
concentration is considered a conservative upper bound estimate of the mean soil concentration.
For compounds with a detection frequency of less than 40 percent, the bootstrapping procedure
{Singh and others 1997) was uscd to calculate a UCLgs value. For compounds detected in fewer
than three samples, the maximum detected concentration was used instead of the UCLqs. As
noted previously, the UCLg; concentration is more than an order of magnitude lower than the
maximum soil concentration for some metals, including lead, mercury, and selenium, reflecting

the heterogeneous distribution of these metals at AQC 1.

The uptake of metals by plants and animals from soils, sediments, water, and prey is a complex,
dynamic process. A chemical must be available to an organism (bioavailable) before it can be
accumulated or cause an adverse effect. Only the bioavailable fraction can cause physiological or
toxicological responses (Hamelink and others 1994}, The bioavailability of chemicals in soil is
dependent on numerous factors, including pH, organic matter content, soil moisture, soil lexture,
cation exchange capacity, electrical conductivity, and the concentrations of various inorganic and
organic ligands and elements present in the soil. Because reliable factors to adjust AOC 1 soils
for bicavailability are not available, the UCL,s concentration was not adjusted for bioavailability;

thus, risk associated with soil ingestion may be overestimated.

Representative Prey Concentrations

Where actual tissue concenirations from RASS 4 were available, UCLy; tissue concentrations
from RASS 4 were used in the focused assessment. These inctuded plant tissue and rodent tissue
concentrations for arsenic, cadmium, copper, lead, selenium, and zine, and rodent tissue
concentrations for mercury. For all other chemicals, the EPA-recommended BAF (EPA 1999a)
was multiplied by the UCLys soil concentration to calculate an estimated UCL,; tissue

concentration.

31 D8.0267.17348



Prey tissuc concentrations are not completely bioavailable to consumers. Chemicals that have
accumulated in piant or prey tissue are not completely absorbed by receptors that consume the
tissue. Among many receptor-specific factors influencing absorption are species, metabaolic
status, age, and route of exposure. Prey tissue concentrations were adjusted for bioavailability for
the focused assessment by multiplying estimated UClLos tissue concentrations by absorption
coefficients recommended by Owen (1990) and presented in Table 18; these coe fficients are

based primarily on rodent studies.

Foraging Range

A third overly conservative assumption used in the food chain modeling for the SLERA was the
SUF. EPA guidance (1999a) suggests using an SUF of 1.0 for SLERA calculations, indicating
that a receptor derives 100 percent of 1ts sustenance from the site. In realily, however, several of
the modeled receptors have foraging ranges that exceed the area of the sitc. For the focused
assessment, SUFs were derived by dividing the area of the site (17.2 acres) by reported foraging
ranges in California or minimum reported foraging ranges. For the Western Meadowlark, an SUF
of 1.0 was used, because foraging ranges from 3 to 32 acres were reported (Lanyon 1956 and
Kendeigh 1941, as cited i Zeiner and others 1990a). For the Northemn Harrier, an SUF of 0.57
was used because foraging ranges for the Northern Harrier of 30 to 3,707 acres were reported
(Craighead and Craighead 1956, as cited in Zeiner and others 1990a; MacWhirter and Bildstein
1996). For the gray fox, an SUF of 0.05 was used because Fuller (1978, as cited in Zeiner and
athers 1990b), found that average home range for the female gray fox was 320 acres 1n areas near

Davis, California.
7.2.2 Focused Assessment Food-Chain Modeling Results

Food-chain models that were used to assess risk for the focuscd assessment used more realistic,
site- and receptor-specific assumptions. Results of the focused assessment food-chain models are
presented in Tables 19 through 21. HQs presented in these tables are based on high TRV only;

HOQs based on low TRVs were not assessed.

Risk estimates decreased substantially when using more realistic assumptions about the site.
Chemicals present at the site did not posc unacceptable risks to the Northern Harrier or gray fox
under the assumptions of the focused food-chain modeling. Mercury and selenium, however, still
posed unacceptable risks to the Meadowlark using the more realistic assumptions. HQs that were

calculated using the high TRV for the Western Meadowlark using the more realistic, site- and
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reccptor-specific assumptions exceeded 1.0 for mercury (1 .9) and selenium (3.7). HQs calculated
for the focused assessment indicate that the waste materials at AQOC | that are contaminated with

these metals pose an unacceptable risk.

7.3 UNCERTAINTY ANALYSIS

Uncertainty plays an important role in risk-based decision-makin g and is therefore incorporated
explicitly into the risk characterization. Identifying known sources of uncertainty using
conservative default assumptions aliows potential error to be more explicit in the risk
management process (Suter 1993). Suter (1993) describes the following three sources of

uncertainty in ERAs:

» Mistakes in execution of assessment activitics (errors such as incorrect
measurements, data recording errors, and computational errors)

¢ Imperfect knowledge of factors that could be known (lack of knowledge about some
aspect of the ecosystem that may be relevant, such as assumptions used in dose
models; practical constraints on the ability to measure everything; and lack of
knowledge on the toxicological effects of all chemicals on all spueies)

*» Inherent randomness of the world (stochasticity in physical or biological processes
that may affect assumptions or actual risk, such as variation in population parameters
or rainfall pattern)

The complexity of ecological systems tends to increase the level of uncertainty involved in ERAs,
as compared with HIIRAs. Using realistic assumptions is the best approach to reducing the
uncertainty associated with conclusions in an ERA. The following sections briefly review some

sources of uncertainty identified for AQC 1.
7.3.1 Tissue Residue Concentrations

The only available data specific to AOC 1 arc soil chemical concentrations. Tissues from various
plants and three rodent species were collecied from RASS 4 and analyzed for arsenic, cadmium,
coppet, lead, mercury (rodent tissue only), selenium, and zinc. For all other chemicals, tissue
concentrations were estimated using EPA-recommended BAFs {1999a), multiplied by the site-

specific soil concentrations.

The ficld-collected tissue samples provide an empirical measure of the transfer of chemicals from
the physical matrix to biological tissue. Collection of AOC [-specific tissue samples, however,

instead of those collected at RASS 4, would help to reduce the degree of uncertainty in exposure
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and biological fate of COPECs at AOC 1. Tn addition, fieid-collected tissues analysed for the fuil
suite of compounds, rather than just six or seven metals, would provide a more likely indication

of true tissue residue concentrations in food items present at AOC 1.

For a limited number of metals, measured tissue concentrations from RASS 4 were used in the
food-chain modelling. Tissuc concentrations for all other metals and all organic chemicals were
cstimated by using literature-derived BAL's. Because literature-derived BAFs are often overly
conscrvative, the tissue concentrations used in the food-chain modeling are expected to

overestimate chemical concentrations in tissue in most cascs.
7.3.2 Estimated Doses

Assumptions uscd in estimating ingested doses are identified in Appendix D. These assumptions
and model parameters are based mostly on scientific literature and may not accurately represent
species or conditions at the site. Sources of uncertainty in dose estimates include inaccuracy in
model parameters based on poor literature data, population and individual variation in life history,
and variation in dietary patterns of animals at the site. In addition, the lack of empirical data for
each receptor necessitated using simple scaling equations to estimate receptor-specific ingestion
rates; these estimates may not accurately represent actual ingestion rates and are a source of
uncertainty in the dose calculation. An additional source of uncertainty is introduced in the
estimation of food ingestion rates. Allometric regression models were used to estimate food
consumption based on metabolic rate derived by Nagy and others (1999) for various groups of
birds and mammals. Food ingestion rates estimated using these allometric equations are
expressed as kilograms of dry weight per day. Wildlife do not generally consume dry food
(unless maintained in the laboratory); therefore, some investigators suggest converting food
consumption ratcs to kilograms of fresh weight by adding the water content of the food (Suter and
others 2000). Because both RASS 4 tissue residue results from the analytical laboratories and
recommended literature BAFs (Sample and others 1996; EPA 1998, 1999a) were reported in wet
weight, il was necessary to convert the tissue results to dry weight for mathematical consistency
in the allometric equations used to estimate doses. Since plant/soil BAFs were provided in dry
weight, this conversion was not performed for the plant/soil valucs provided in Table 12. Further
reasoning behind the conversion from wet to dry weight is that the TRV, which were used to
calculate HQs and compare estimated doses to determine whether risk exists to higher-level
receptors, are also reported on the basis of dry wei ght. This conversion from wet to dry weight

may overestimate chemical concentrations in tissue, potentially resulting in higher calculated risk.
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The use of dose models as estimates of exposure assumes that ¢Xposure to the animal through
other routes (such as dermal exposure or drinking of surface water) is minimal. In general, it is
common practice in ERAs to focus on ingestion of contaminated prey and soil (Pascoe and others

1996, EPA 1997), although ignoring other sources may lead to underestimation of risk.
7.33 Toxicity Reference Values

Uncertainty associated with the derivation and use of TRV is described in “Development of
Toxicity Reference Values as Part of a Regional Approach for Conducting Ecological Risk
Assessments at Naval Facilities in California” (EFA WEST 1998). Allometric conversion was
incorporated into the derivation of TRVs for site-specific receptors; extrapolation between taxa is
a source of uncertainty. For example, the underlying assumption that a given effect on a small

bird 1s the same as on a targer bird per unit body weight may not be true.

FFor some chemicals, uncertainty is associated with the TRY. For example, for both mammalian
and avian rceeptors, the low TRV for lead was not based on a no-effects level dose, but rather the
lowest-known-effects-level dose that was then increased by 10 percent to account for uncertainty.

A similar uncertainty factor was applied to copper, manganese, and zinc.
734 Hazard Quotients

The HQ approach used in comparing site chemicals with screening values and comparing
ingested doses with TRVs is commonly cmployed in ERAs (EPA 1992b; Tiebout and Brugger
1995). An HQ greater than 1.0 is generally considered to indicate a potential for risk; however,
the HQ cannot be used to gauge either the probability or the magnitude of effects. The HQ
approach has been criticized (Tiebout and Brugger 1995), and caution should be exercised in the

interpretation of HQs.
7.35 Bioavailability Analysis

Absorption coefficients described and summarized in a review by Owen (1990) were used to
adjust for bioavailability of arsenic, cadmium, copper, lead, selenium, and zinc. Owen'’s review
provides route-specific absorption coefficients that are based on data reported in three databases,
many agency documents, and nearly 200 articles from 30 scientific Journals. The absorption
coefficients represent the percentage of a chemical that is absorbed by the organism that
consumes food contaminated with that chemical. The absorption coefficicnts are primarily

derived from toxicity studies involving chemical doses administered to laboratory animals, and
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take into account many situation-specific factors including species, metabolic status, age, and
route of exposure to the animals. Thus, absorption coefficients represcnt a relatively
comprehensive range of values. In this risk assessment, the average absorption coefficient
reported by Owen (1990) was uscd to estimate the bioavailability of chemicals in food items.
Absomtion coefficients reported by Owen (1990) are based primarily on rodent studics; using

these absorption coefficients to estimate bioavailability to birds is a source of uncertainty.

7.4 CONCLUSTONS OF RISK ASSESSMENT AND RISK MAN AGEMENT
RECOMMENDATIONS

Potential risk to ecological receptors at AOC 1 was evaluated in the ERA because the Navy has
concluded based on the two-phase PA that a release has occurred at the property and the site 15 a
potential threat to the environment. In addition, the site meets the following two criteria listed in
the national contingency plan (NCP) (Title 40 of the Code of F: ederal Regulations [40 CTR]

300.415 [b]{2]), and is therefore a candidate for a rcmoval action:

s Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances or pollutanis

+ High levels of hazardous substances or pollutants or chemicals in soils largely at or
near the surface

Complete exposure pathways exist for ecological receptors exposed to soils n AOC 1.
Concentrations of several chemicals in soils exceed ambient concentrations for Concord Inland
Area soils. Lead, mercury, and selenium concentrations were frequently identified as statistical
outliers, indicating the presence of hot spots for these metals, and were often observed at high
concentrations at the same sampling location. In addition, UCLys concentrations of some metals
exceeded toxicity benchmarks for plants and terrestrial invericbrates. Food-chain modeling
indicated that neithcr the Northern Harrier nor gray fox are at immediate or significant risk from
any chemicals at the site based on realistic exposure assumptions. However, the results of the
focused assessment for AQC 1 indicate that mercury and selenium at the sile pose unacceptable

risk to the Western Meadowlark. A removal action is recommended to reducc ecological risk

posed by these metals at AOC 1.

8.0 CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER ACTION

Human health risks associated with contaminants present at AQC 1 were assessed using a

screening level approach by comparing contaminant concentrations with EPA Region IX PRGs
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for industrial soils. Maximum lead concentrations at the site exceeded industrial PRGs. Cancer
risks associated with exposure to multiple contaminants were assessed by summing risks for each
contaminant. Cumulative cancer risks for industrial workers (1.1.x 10%) slightly cxceeded EPA’s
target risk range. Virtually all of the cancer risk was attributable to arsenic. Actual human health
risk at the site is mitigated by the fact that site access is restricted and workers visit the site only
for occasional maintenance and by the fact that waste materials at the site are typically covered by

vegetation and/or several inches of topsoil.

To assess ecological risks associated with waste materials at AOC 1, a SLERA was performed
using food-chain modeling and conservative assumptions recommended by EPA (EPA 19993), as
discussed in Section 7.1. The SLERA indicated risk to plants and invertebrates hecause soil
concentrations exceeded both ambient concentrations and ORNL benchmarks. The SLERA used
food-chain modeling to assess risk 1o representative bird and mammal receplors. Food-chain
modeling using conservative assumptions indicated unacceptable risk; HQs exceeded 1.0 for
arsenic, cadmium, lead, mercury, selenium, and zine. To refine the risk assessment for
vertebrates at AOC 1, a more focused ecological risk assessment was performed based on more
realistic assumptions about the site, as described in Section 7.2. The focused ecological risk
assessment indicated that mercury and selenium in waste materials at AOC 1 pose unacceplable
risks to the Western Meadowlark, Accordingly, the Navy intends to perform a time-critical
removal action to excavate and properly dispose of waste materials that contain high

concentrations of mercury and selenium in order to reduce ecological risks at AQC 1.

Based on the PA investigation, the Navy has concluded that a release has occurred at the property
and the site is a threat to the environment becausc it meets the following two criteria listed in the
NCP:
® Actual or polential exposure to nearby human populations, animals, or the food
chain from hazardous substances or pollutants, and
* High levels of hazardous substances or pollutants or contaminants in soils largely
at or ncar the surface
The rationale for performing a time-critical removal action is to protect receptors exposed to
immediate and significant ecological risks as rapidly and expeditiously as possible. A time-
critical remaval action will reduce ecological risks si gnificantly more rapidly than a non-time

critical removal action.
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Mercury and selenium arc strongly associated with cinder roadbed material and with two hot
spots in the waste matcrials in the northeast and north-central parts of AOC 1. Three of the eight
highest detected concentrations of mercury and four of the eight highest detected concentrations
of selenium are associated with the cinder roadbed material. Three of the remaining highest
detected concentrations of mercury and selenium are associated with two hot spots at GB27 and
SBOS. Excavation and disposal of the cinder roadbed material and these two hot spots are
recommended to remove the highest concentrations of mercury and selenium and to reduce
ecological risks posed by thesc two metals. The proposed removal action will remove all 3 of the
statistical outliers for mercury and 7 of the 11 statistical outliers for selenium. The waste
materials associated with the remaining 3 statistical outliers for selenium that will not be
addressed by the proposcd removal action have selenium concentrations more than an order of
magnitude lower than the highest concentrations detected at the site. A corollary benefit of
removing the cinder material and the two hot spots 1s that elevated concentrations of lead will

also be removed, because elevated concentrations of lead, mercury, and selenium are collocated.

Lacations of the proposed cxcavation areas are illustrated in Figure 11. The proposed excavation
arcas around the two hot spots shown in Figure 11 were conservatively drawn to encompass
almost all of the untested soils between the sampling locations where elevated concentrations of
mercury and selenium were detected and the nearest locations where concentrations of these
metals have been shown to be significantly lower. Soils within the proposed excavation areas

should be excavated to a depth of 2 feet below ground surface and replaced with clean fill.

Existing analytical data for soils dircetly beneath the cinder material, the hot spot at GB27, and
waste materials in other parts of the site indicates that leaching of metals into underlying soils 1s
limited and is not vertically cxtensive. Nevertheless, the excavation areas should be backfilled
with clean fill to restore the original grading at the site and to minimize any potential residual

risks associated with soils left in place in these areas.

During the removal action, confirmation samples will be collected at the perimeter and base of
each excavation to confirm that the most contaminated soils have been removed. Confirmation
sampling results will be merged with existing data to calculate post-removal UCLss sotl
concentrations that are representative of the site. Food-chain modcling will then be performed
using the techniques described in Section 7.2 to verify that HQs based on high TRVs have been

reduced to less than 1.0 and that immediate and significant ecological risks are no longer posed
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by the site. Preliminary evaluation of existing analytical data indicatcs that the proposcd time-
critical removal action will substantially reduce ecological risks posed by the site and will reduce
HQs for alf chemicals at the site to less than 1.0.
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APPENDIX C

BOX PLOTS SHOWING DISTRIBUTION OF CHEMICALS OF
POTENTIAL ECOLOGICAL CONCERN IN SOIL

DS.0267.17348






FIGURE C-1
ALUMINUM CONCENTRATIONS IN SOIL SAMPLES
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Number of Samples with Detected Concentrations

Note: The following sampling IDs identified on the box plot are listed in order from high to low concentration:
GB28 (32,700 mg/kg) and SBO6 (28,600 mg/kg).

FIGURE C-2
ANTIMONY CONCENTRATIONS IN SOIL SAMPLES
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Note: The sampling 1D identified on the box plot is SBO1 (21.6 mg/kg).
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FIGURE C-3
ARSENIC CONCENTRATIONS IN SQIL SAMPLES
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Note:  The sampling ID identified on the box plot is GB28 (287 ma/kg).

FIGURE C-4
BARIUM CONCENTRATIONS IN SQIL SAMPLES
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Note:  The following sampling IDs identified on the box plot are listed in order from high to low
concentration: GB37 (338 mg/kg), GB28 (250 mg/kg), GB4E (225 mg/kg}, and SBOS 15.1 mglkg).
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FIGURE C-5
CADMIUM CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling IDs identified an the bax plot are listed in order from high io low concentration:
GB28 (64.9 mg/kg), GB33 (42.6 mg/kg), GB27 (36.8 mg/kg), GB36 (31.4 mg/kg}, and GB43 (29.2 mg/kg).

FIGURE C-6

CHROMIUM CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling IDs identified on the box plot are listed in order from high to low
concentration: GB39 {138 mg/kg). GB24 (125 mgrkg), and GB25 (124 mg/kg).
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FIGURE C-7
COBALT CONCENTRATIONS IN SOIL SAMPLES
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Note:  The following sampling IDs identified on the box plot are listed in order from high to low concentration:
SBO05 (38.9 mg/kg), GB35 (36.3 mgrkg), GB39 (30 mg/ky), and SBOB (27.6 mgikg).

FIGURE C-8
COPPER CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling IDs identified on the box plot are listed in order from high to low
concentration: GB49 (336 mg/kg), GB26 (283 mg/kg), GB3G (278 mgikg), GB25 (193 mg/kg), and
$B06 (156 mg/kg).
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FIGURE C-9
LEAD CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling 1Ds identified on the box plot are listed in order from high to low concentration:
SBO4 (11,400 mg/kg, not shown), SBO2 (4,300 mg/kg, not shown), GB27 (933 mg/kg), SBOB (895
ma/kg), GB27 (354 mg/kg), GB52 (299 mg/kg), GB49 (273 mg/kg), SBO3 (170 mg/kg}, SBO2
(114 mg/kg), and GB52 (98.8 mg/kg)-

FIGURE C-10
MANGANESE CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling 1Ds identified on the box plot are listed in order from high to low concentration:
SBO5 (1,360 mg/kg), GB43 (1,130 mg/kg), GB35 (1,000 mg/kg), SBOS (1,000 mg/kyg), GB39 (943
mg/kg), SBO1 (B96 mg/kg), and GB45 (886 mg/kg).
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FIGURE C-11
MERCURY CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling IDs identified on the box plot are listed in order from high to low
concentration: SBO08 (113 mg/kg), SBO1 (54.8 mg/kg). and GB27 (21.4 mglkg).

FIGURE C-12
MOLYBDENUM CONCENTRATIONS IN SOIL SAMPLES
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Note: The sampling ID identified on the box plot is GB25 (10.4 mg/kg).
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FIGURE C-13
SELENIUM CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling IDs identified on the box plot are listed in order from high 1o low concentration:
SB01 (875 ma/kg, not shown), SB02 (215 mg/kg, not shown), GB27 (68.3 mg/kg), SBO8 (44.7 mg/kg),
GB27 (27.3 mglkg), SBO3 (20.5 mgikg), GB49 (20.5 mg/kg), SBO2 (14.4 mg/kg), GB25 (12.9 mg/kg), SB04
(9.3 mg/kg) and GB52 (8.1 mg/kg).

FIGURE C-14
SILVER CONCENTRATIONS IN SOIL SAMPLES
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Note: The sampling ID identified on the box plot is SB01 {10.4 mg/kg).
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FIGURE C-15
VANADIUM CONCENTRATIONS IN SOIL SAMPLES
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Note: The following sampling IDs identified on the box plot are listed in order from high to low concentration:
GB25 (220 mg/kg), GB28 (199 mg/kg), GB36 (132 mgrkg), SBOS (118 mg/kg), and SBO6 {94.8 mg/kg.

FIGURE C-186
ZINC CONCENTRATIONS IN SOIL SAMPLES

1200
1000+ It GB33
800
B £t GB28
B
E s00d 1% GB25
2
E
N
400
200
0 S
N= B

Number of Samples with Detected Concentrations

Note: The following sampling IDs identified on the box plot are listed in order from high to low concentration:
GB33 (1,010 mgfkg), GB28 (700 mg/ky), and GB25 (628 mg/kg).
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FIGURE C-17
DDT CONCENTRATIONS IN SOIL SAMPLES
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APPENDIX D

METHODS AND PARAMETERS USED IN FOOD-CHAIN
MODELING CALCULATIONS
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Risk to birds and mammals was evaluated by selecting assessment endpoints identified in Scction
7.0 and evaluating exposure to chemicals at AOC 1 through ingestion of chemicals in soil and
prey. Risks to representative birds and mammals at AOC 1 were evaluated quantitatively by
comparing estimated doses with toxicity reference values (TRV) from peer-reviewed literature
studies to derive hazard quotients (HQ) that reflect the risk posed by ingested contaminants. A
TRV is a daily dose level derived from reported biological effects on laboratory animals. Risk to
representative birds and mammals at AOC1 was evaluated quantitativcly basced on a HQ

approach.

TRVs were derived for COPECs and receptors specitic to Navy installations in a collaborative
effort involving the Navy and its contractors and the EPA Region IX Biclogical Technical
Advisory Group (BTAG). The BTAG includes federal, state, and local regulatory agencies and
resource trustees. The derivation of TRVs and the use of food-chain analysis in the 1IQ approach

were described in detail in a technical memorandum (EFA West 1998).

Food-chain analysis was conducted for seven inorganic COPECs (arsenic, cadmium, copper,
lead, mercury, selenium, and zinc). Ingestion of contaminants in soil and prey was considered the
most important exposure pathway for vertebrate receptors. The contribution of surface water to
the total daily dose was considered negligible, and was not included in the calculations, as
allowed by EPA (1997).

Representative vertebrate receptors at AOC 1 are the Western Meadowlark, Northern Harrier, and

gray fox. Selection of these species was based on the assessment endpoints identified in Table 7.

Section 7.0 discusses the exposure assessment to birds and mammals, including site-specific
doses calculated using food-chain models. Section 7.1 presents the screening-level ecological
risk assessment (SLERA), including HQs calculated for each receptor. Section 7.2 presents a

more focused assessment, and summarizes the results of the evaluation of risk to birds and

mammals.
D.1 FOOD-CHAIN MODELING METHODS

Food-chain modeling integrates ecological information, such as life history and feeding behavior
of receptors, and spatial variation in chemical concentrations in prey and soil into the risk

assessment Estimates of site-specific exposures for birds and mammals were based on daily dose



estimates modeled from measurements of chemical concentrations in soil and food sources

(Pascoe and others 1994, 1996; Pastorok and others 1996).

Stte-specific doses were calculated as the sum of the daily dictary exposure estimates for

ingestion of food items and incidentally ingested soil. The following equation was adapted for

cach receptor:

ﬂIRpmy X Cprey] + [I‘RJ‘OH = Cxor'f]) x SUF

Dose,,,; = B 6-1)
Where:
Dosewm =  Estimated dose from ingestion (mg/kg body weight per day)
IRprey = Ingestion rate of prey (kilograms per day [kg/day])
Corey =  Concentration of chemical in prey (mg/kg)
IR = Ingestion rate of soil (kg/day)
Caoit = Concentration of chemical in soil (mg/kg)
SUF = Site use factor (unitless), which is a ratio of site-specific area to
receptor’s foraging range (unitless)
BwW = Body weight (kg) of receptor

Exposure assumptions were tailored to conditions at AOCI to reduce uncertainty. Nevertheless,
sources of uncertainty may result from assumptions concerning bioavailability, diet proportions
of receptors, food-chain transfer, and other biological and physical factors and processes
influencing exposure and toxicity at the site. Estimates of dose used values from relevant
literature based on habitat, taxa, exposure route, and other ecological factors. Uncertainty is

discussed in Section 7.3

Chemical concentrations in prey were converted from wet weight to dry weight to be consistent
with TRVs as follows:

Dry weight concentration = (wet weight concentration)/(1-proportion of water in media)
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D.1.1 Exposure Parameters Used in Dose Calculations

Exposure models for vertebrates are based on the assumption that exposure to chemicals is
primarily through ingestion of prey and through incidental ingestion of sediment and soil during
grooming, feeding, or burrowing activities (Beyer and others 1994). Exposure models estimate
the mass of a chemical ingested daily by a receptor per kilogram of body weight (daily chemical
dosage). Estimates of exposure are based on knowledge of the spatial and temporal distribution
of chemicals and receptors and on specific natural and life history characteristics that influence
exposure to chemicals. Site-specific data on chemical concentrations in soil and prey are used in

conjunction with available literature values for other parameters to estimate daily dose.

All doses calculated in the SLERA were based on a typical receptor and incorporated these
parameters:
¢ The gverage adult body weight found in the literature,
s The average ingestion rate found in the literature or an average ingestion rate
calculated using the appropriale equation from Nagy and others (1999) based on the

average adult body weighl found in the literature.

¢  An estimate of SUF based on literature

The selection of chemical concentrations in soil and tissue used in the food-chain model is shown

in the table below.
Parameter Type Units Reference/Notes
All Receptors
Ingestion Average kg/day | Literature value; if no literature ingestion rate value was
Ratey,, adult available, calculated with body weight using the Nagy and
others {1999) metabolic rate equation.
Ingestion Average kg/day | Literature-based rate.
Rate adult
SUF Average | unitless { Based on literature-derived foraging range information.
adult
Body Weight Average kg Body weights from the literature.
adult
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SLERA

Prey Maximum | mg/kg | RASS 4 site-collected plant and rodent tissue for arsenic,
Concentration cadmium, copper, lead, mercury {rodent only), selenium, and
zine. For all other chemicals, tissue concentrations were
derived from bicaccumulation factors from EPA (1999a)
muitiplied by the maximum soil concentration.

Soil Maximum | mg'kg | Site-collected soil. : DL substiluted for non-detects.
Concentration

Focused Assessment {only for chemicals where HQ > 1.0 in SLERA)

Prey UCLgs mg/kg | RASS 4 site-collected plant and rodent tissue for arsenic,
Concentration cadmium, copper, lead, mercury (rodent only), sclenium, and
zinc. For all other chemicals, tissue concentrations were
derived from bioaccumulation factors from EPA (1999a)
multiplied by the UCLy; soil concentration.

Soil UCLys mg/kg | Site-collected soil. ¥ DL substituted for non-detects.
Concentration

Notes:

DL Y2 Detection limit

EPA Envirommental Prolsction Agency

kgrday  kilograms per day

mglkp Milligrams per kilopram

UCLas O5th percentile of the upper confidence level of mean
RASS Remedial action subsite

No site-collected tissue was available for organic chemicals and some metals; in these cases,
literature-derived BAFs (Sample and others 1996; EPA 1998; EPA 1999a) were multiplied by
soil concentration to estimate tissue concentrations. The uncertainty associated with using

literature-derived tissue concentrations is discussed in Section 7.3.

To evaluate risk to vertebrate receptors, a two-step approach to dose modeling was used: (1)
SLERA and (2) focused assessment. In the SLERA, daily doses calculated based on maximum
s0il and tissue concentrations were compared to high and low TRVs. Any dose that exceeded the
high TRV was carried through to the focused assessment. In the focused assessment, doses
calculated using the UCLys soil and tissue concentrations were compared to the high TRV. Using

this method, HQs greater than 1.0 indicate significant and immediate risk.

For chemicals that were not detected, one half the detection limit was substituted in the dose for

all receptors.
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D.1.2 Dose Parameters used for Representative Receptors

Numerical valucs and rationale for the selection of parameters in the dose model are presented in
the following sections for each representative receptor. The dose parameters for each receptor are

explained below,
D.1.2.1 Dose Parameters for the Western Meadowlark

The Western Meadowlark (Sturnella neglecta) was selected to represent passerine birds.

Following is a summary of the parameters used in dose calculations for the Western Meadowlark.

Average
Parameter Adult Units Reference/Notes

Ingestion Rate e, 0.0238 kg/day | Calculated with body weight from Dunning (1993)
using the Nagy and others (1999) metabolic ratc
equation for passerines (a=10.5; b=0.681), and the
food requirement conversion for herbivores (10.0
kI/g)

Prey Composition 37 (plant) percent Diet composed of 63 percent animal matter (mostly

63 insects, spiders, sowbugs, and snaiis) and 37 percent
(invertebrate) grass and forb seeds and grains (Bryant 1914, as
cited in Zeiner and others 1990b).

Prey Concentrations Maximum mg/kg Upland plant tissue data collected from RASS 4

and UCLgs (arsenic, cadmium, copper, lead, selentum, and zine),
For all other chemicals, tissue concentrations were
derived from bioaccumulation factors for plants (37
percent) and invertebrates (63 percent) from EPA
(1999a) multiplied by the appropriate soil
concentration

Tissue Moisture 8.5 (plant) percent | Average of mature dry grasses tissuc moisture and

84 (worm) earthworm tissue from EPA (1993)

Ingestion Rateg,; 0.0031 kg/day | Based on ingestion rate of Savannah sparrows from
Williams (1987)

Soil Concentrations Maximum mg/ke Soil collected from site

and UCLg;

Foraging Range 31032 acres Territories in Wisconsin and Iowa from Kendeigh
(1941) and Lanyon (1956), both cited in Zeiner and
others {1990b)

SUF 1.O(SLERA | unitless | Based on foraging range information

and focused
assessment)
Body Weighe 0.0977 kg Average calculated from Dunning (1993)
Notcs:
UCEss 95th percentile upper confidence limit of the mean
kp/day Kitograms per day
kig Kilgjoules per gram
mg/ke Milligrams per kilogram
SUF Site st faclor
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D.1.2.2

Dose Parameters for the Northern Harrier

The Northern Harrier (Circus cyaneus) was selected to represent camivorous raptors. The
Northern Harrier is a year-round resident of NWSSBD Concord (PRC 1996) and a California

species of special concern. Following is a summary of the parameters used in dose calculations

for the Northern Harrier.
Average
Parameter Adult Units Reference/Notes

Ingestion Ratepy,, 0.0369 kg/day | Calculated with body weight from Hamerstrom and
others (1985) and Dunning (1993) using the Nagy and
others (1999) metabolic rate equation for all birds
(a=10.5; b=0.681), and the food requircment
conversion for insectivorous birds (18.0 k)/g)

Prey Composition 100 (rodent) | percent | Diet composed mainly of rodents, but may also include
birds, frogs, small reptiles, crustaceans, and insects
(Brown and Amadon 1968; Temcles 1989). Harriers
were assumed to consume only soft tissues of their
prey.

Prey Concentrations Maximum and | mg/kg | Rodent tissue data (sum of kidney and liver) collected

UCLas from RASS 4 (arsenic, cadmium, copper, lead,

mercury, selenivm, and zinc).
For all other chemicals, tissue concentrations were
derived from bicaccumulation factors for herbivorous
deer mouse from EPA (1999a) multiplied by the
appropriate soil concentration

Tissue Moisture 63 percent | Mouse tissue moisture from EPA (1993)

Ingestion Rate,.y 0.00026 kg/day | 0.7 percent of ingestion rate; ratc for Bald Eagle in
Pascoe and others (1996)

Soil Concentrations Maximum and | mg/kg | Soil collected from sile

UCLes

Foraging Range 30 to 640 acres | Daily foraging area in Michigan from Craighead and
Craighead (1956), as cited in Zeiner (1990b)

1-5.5 miles | Daily distance to foraging areas from communal roost
in Michigan, from Craighead and Craighead (1956), as
cited in Zeiner {1990b)

SUF 1.0 (SLERA) | unitless | Based on foraging range information
0.57 (focused Craighead and Craighead (1956), as cited in Zeiner and
assessment) others (1990a), found the daily foraging area ranged
from 30 to 640 acres. Since the area of AOC]1 is
approximately 17 acres, a SUF of 0.57 (17 acres/30
acres) was used for the focused assessment.
Body Weight 0.44] kg Average of malcs and femaies from Dunning (1993)
Mates:
UCLs; 95 percent upper vonfidence limit of the mean
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Motes (continued):

kg/day Kilogram per day

klig Kilgjoule per gram

mg/kg Milligram per kilogram

SUF Site use factor
D.1.2.3

Dose Parameters for the Gray Fox

The gray fox (Urocyon cinerecargenteus) was selected to represent carnivorous mammais at

AQC1. Following is a summary of the parameters uscd in dose calculations for the gray fox.

Parameter

Average
Adult

Units

Reference/Notes

Ingestion Ratepy,

0.177

kp/day

Calculated with body weight from Silva and
Downing (1995) using the Nagy and others
{1999} metabolic rate equation for cutherian
mammals (a=4.21; b=0.772), and the food
requirement conversion for omnivores (14.0

ig)

Prey Composition

100 (rodent)

percent

Diet composed mainly of mice and voles, but
may also include other small mammals,
insects, game birds, poultry, and occasionally
seeds, berries, and fruits (Palmer and Fowler
19735, as cited in EPA 1993; Hockman and
Chapman 1983). Foxes were assumed to
ingest their prey whole.

Prey Concentrations

Maximum and
UCLys

mg/kg

Rodent tissue data (sum of kidney, liver, and
femur) collected from RASS 4 (arsenic,
cadmium, copper, lead, mercury, selemum,
and zing).

For all other chemicals, tissue concentrations
were derived from bicaccumulation factors
for herbivorous deer mouse from EPA (1999)

Tissue Moisture

68

percent

Mouse tissue moisture from EPA (1993)

Ingestion Rate.

0.00496

kg/day

2.8 percent of ingestion rate; rate for red fox
in Beyer and others (1994)

Soil Concentrations

Maximum and
UCLg;s

mg/kg

Soil coliected from site

Foraging range

3210 1,900

acres

Home ranges in Wisconsin and Florida from
Trapp and Hallberg (1975), as cited in Zeiner
(1990a)

320

acres

Female average home range near Davis,
Califorma, based on Fuller (1978), as cited in
Zeiner (1990a)
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Average

Parameter Adult Units Reference/Notes
SUF 1.0 (SLERA) uitless Based on foraging range information
0.05 (focused Fuller (1978), as cited in Zeiner and others
assessment) (1990b), found the female average home

range was 320 acres. Since the area of AQC1
is approximately 17 acres, a SUF of 0.05 (17
acres/320 acres} was used for the focused

assessment.
Body Weight 3.88 kg Average of male and female gray fox body
weights from Silva and Downing (1995)
Notes:
UCLss 95 percent upper confidence limit of the mean
kg/day Kilogram per day
kl/g Kilgjoule per gram
mg'ke Milligram per kilogram
SUF Site use factor
D13 Hazard Quotient Interpretation

Site-specific daily dose estimates were compared to high and low TRV to estimate the potential
adverse biological effects on each receptor. Based on this comparison, the risk to 'representative
receptors was characterized; this comparison was performed in a manner consistent with EPA’s
HQ methodology (EPA 1989b) as follows:

HO = Dose
TRV
where:
HQ = Hazard quoticnt (unitless)
Dose = Chemical-, receptor-, and site-specific daily dose estimate (mg/kg-day)
TRV = Chemical- and receptor-specific toxicity reference valuc (mg/kg-day)
D.14 Toxicity Reference Values

All TRVs used in the ERA were derived from the N avy-BTAG working group (EFA West 1998).
Each TRV represents a critical exposure level from a toxicological study and is supported by a
data set of toxicological exposures and effects. A low TRV is a conservative value consistent
with a chronic no effect level. A high TRV represents a mid-ran ge of lowest observed adverse

effects level (LOAEL) for a given chemical, where the endpoinl of toxicity was ecologically

D-8




relevant. TRVs were derived separately for birds and mammals vsing available toxicological

literature.

General TRV derived for mammals and birds were adjusted for each site-specific receptor of
concern based on body scaling (allometric conversion). The undertying assumption of allometric
conversion is that physiological functions, such as metabolic rates, are a function of body size
{Opresko and othérs 1993}. Allometric conversions assume that smaller animals have higher
metabolic rates and are typically able to detoxify or eliminate ingested chemicals more quickly
than larger animals {Opresko and others 1993; Sample and others 1996). The following

allometric conversion cquations by Sample and Arenal (1999) werc used for this food-chain

model:
For birds: DoSerecepior = DOSC1ect organism (Body Weighties organisn/ Body Weightrecepior) "%
For mammals: Dosereceptor = Doseeq organism (BOdy Weight:m organi_gm/BOdy Weighimcplor)(m'%

TRVs for each chemical, allometrically converted for each of the representative receptors, are

presented in a TRV technical memorandum (EFA WEST 1998).
D2 HAZARD QUOTIENT APPROACH

Risk to the receptors was characterized by calculating an HQ from the dose and a literature-
derived TRV (HQ = dose/TRV). For the SLERA, the dose estimate was divided by a high TRV
and a low TRV, resulting in two HQs for each chemical-receptor pair that span the range of
possible risks identified by this method (EFFA WEST 1998). For the focused assessment, the dose
was divided only by the high TRV. As explained in EPA regulatory guidance (EPA 1989b), the
H{} approach indicates that receptors may be at risk if the H() exceeds 1.0. Because of
differences in the degree of conservatism in selection of TRVs for various chemicals and
receptors, resulting HQ values should not be compared between chemicals or receptors; instead

they should be considered individually.

Doses were calculated for all receptors using average values for exposure parameters such as
body weight and ingestion rate. The use of soil and prey concentrations is described in Section
D.1.1. The worst-case scenario is represented by the case in which the HQ calcuiated using the
dose and the high TRV (HQposesmigh Trv) 1S greater than 1.0. In the worst-case scenarto, the

receptor may be at significant and immediate risk from that chemical, if all assumptions of the
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maodel are correct. The high TRV represents the low to mid-range of doses that caused

obscrvable effects in laboratory animals.

The minimal risk scenario is represented by the situation in which the HQ) calculated using the
dose and the low TRV (HQuouerin 7rv) is less than or equal to 1.0. A HQ goseiow try) less than 1.0
indicates no risk from exposure of that receptor to that chemical. Low TRVs represent a

concentration at which no adverse effects were observed in laboratory animals.

Risk posed by site-specific dose estimates that range between the low and high TRV cannot be
easily characterized. In those cases, the risk to the receptor was evaluated in the context of the

toxicological literature that the TRV is based on.

Risk characterization based on food chain analysis and literature reviews is presented in Section
7.0 for selected birds and mammals. Using site-specific prey tissue concentrations, this type of
food-chain analysis provides a relatively good estimate of dose for those receptors and chemicals
for which data are available. The complete dose calculations for the SLERA are provided in
Tables 13 through 15. The complete dose calculations for the focused assessment are provided in
Tables 19 through 21.
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PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

TABLE 1
ANALYTICAL RESULTS FOR 1999 PRELIMINARY ASSESSMENT INVESTIGATION

Sampling Location SBm SRul 5B SRyl spe2 SRi3 S5B03 SRod 5B sBo4 SRS SRo6 SB0G Skt SB07 SBOS 809 Equip. Background PR
Previous I} A1 AOC ) AOC1 A2 AOCSH ANC3 AQC3 AOC 4 ADCA AOCYH A S AQCS AOCa A 6 AOC?7 AOCS AOCY Hlank Concenlration * {Indust. Sciks)
{depth. It below grade) 0.7 -1 {1L.0-1.5) (2.0 - 2.5 1,25 - L5} i - 05D (1.0-1.5; 3.0+ 3.3) .5 - 1.4} {1.00- 1.5} {2.5- 31 L2585 - 0.5) 25 - 035 | (.75 125 | (2.75-3.25) (35-440 (0.0 - 0.5) 4.5.50H
Soil Type cinders y sill clayew silt weathered wray silt silly clay silty clay aray sill silty clay ty clay aravel gravel siliy clay sandy clay silty clay i silty clay
pavemcht {oypsum T} igvpsum?) _ I road base ravd basc wi silt
Sample Number SR SB2 5B SBOM SBNG SBOOT SBO0E SsSB4 50015 _ 13016 _ SR SBOIO SB001 SRIH2 SRO13 SBOW SBOLR SW0l7
My (mgtkg)
Alum inum 14,700 13.70C 10,503 15.40C 347 20.40C 29,102 1.160 16.400 33,300 256,500 28,400 18,100 17.600 24,700 22900 18200 175 20,00C LBCG.000
Antimony 28 - - 23 28 - - 3z 2.4 - - - - - - - - - 1.2 750
Arsomic 553 5 48 22.4 -- 316 <34 1”3 L) a7 £ 2.8 £4 57 121 28 12.6 14 73 5C
Rurtum 148 151 1z 129 q i 124 ) 13 43 23 a1 - 152 o2 tBE 206 14% -- 210 1z20.C0C
Beryllium - . - : 1046 - 234 J - - - - - - - - - - 0.56 370
Cadmium 27 - - 12 G &4 -- 37 "5 - -- - - 3.2 3. -- -- a5 230
Calar 26,10 2.087 2250 8,220 265000 29.200 3,300 313.000 43,800 4,250 ‘2.80a T334 2,550 16600 33900 153300 49 MNA A
Cnrommiam mo.m. J z81 J mwm .._ 349 4 m..m.b. Jd K hw._. ,._ ) 78 4 862 554 ) a0 | 377 1 7 Z7 ) e d 46.3 - - E5 450
Cualt 02 J 205 6.7 97 J - 105 J 044 - 108 J 145 389 274 167 124 634 g J | - 24 20,000
Copper &14 178 J 1mJ 331 1 - 425 ) 4 - 837 4 2l 133 4 154 J 164 ) 126 e J 274 e &4 70,000
[ron 21,200 15,420 14,200 21,200 19T 21.800 22100 & 15,302 372,200 45.000 35,702 14930 20,400 24,100 20.1¢0 4.4 MNA 540.C00 L
I ead I",420 95 a3 4300 14 i 5. 472 27 6.4 18.1 1.5 B 67 19 895 -~ 12 1,000 .
Magnesium 2650 1.93C 1,860 4473 07 J 3.430 2,560 435 1 288 J 5,220 16,100 $7.300 2,540 £7 2,842 2.290 357 Na NA
Manpanese 407 894 ) &22 264 ) - 32 - 493 - 407 1 554 W30 &5e5 74 734 ) 2£3 ) 00 ) -- 870 45000
Moereury 548 - - 25 -- 3.8 - 014 -- -- 1.7 1.1 - -- 113 032 .4 56D
Molyhdzmam e - - - - - - - - - - - - - - - DL 2.400
Nicke. 320 . 214 . 162 J an7 J - 285 J 365 J - 183 J 56.5 J 34 J 255 J 28.2 J 458 J Z19 i - B 37.000
Polassizm Gas 7% 435 ) 204 K| 1,522 Fr N 217 . 1.720 1730 . 07 FARIN 988 ) 2C1 1843 01 NA WS
Selenium 875 | 331 1.2 o 215 1 14.4 1 205 ) -- 24 J 23 ) - C&at ) - - -- 4%z 1 - -- bl 9.400
Sil ver ‘04 - -- - - o - - - -- - - - -- -- -- - -- DL 9.400
Sodium &9 - - 97 } - 265 308 J - 31 . - - - - - - - T - A NA
Thallium - - -- - "4 - - T2 - - : -- - asa -- -- - 243 DL 131
Vanadium 525 432 4& 52.4 7 && 584 25.8 33 3.3 118 94.5 541 46,5 125 &2.1 471 - a6 13.000
Zine 1CS 97 13,7 728 27 19 42 45 5.2 92 5.3 QC 522 KLYa 371 |7 131 5548 ! £3 540,020
‘Henile Ovganic Compounds ( mg/ke)
Avctons 95 J &0t 240 ) MA Z47 - 78 - MNA e MA NA A MA -- Na - 12 4,103,000
Toluenz - -- - MNA - 1 - 5. A Ma Py A WY Na -- WA - - 2,0C0.200
Semivolatite Organic Compaunds ¢ mgdgt
Mone detected - - - - - - - - - —x - _ - - - - - - - — o _ -
Pesticides/POHx
Mue detected - - - MA - - - - N4 _ NA _ NA, NA, NA N, - NA - _ - i -
Herbivides
Nanz detceted - . - NA - - - - VA _ NA _ NA, NA NA, N, - NA - _ - i -
thiker Anafvies
Pervent Moisture (%) 9.9 123 15 44 Ve 145 7.4 6L 203 18y 2.1 55 121 i3.3 223 2548 72 - --
| FH &.d44 4.15 818 509 £51 495 473 E34 384 .18 523 624 h4s 533 36" 4.55 <K -- --
Nutws
-- =t detected
| = 2stimatad concentration
NA = not aralysed § nwt apphyable
[¥. = detcction limit
mg/ks = microgmms per hlogram
rag/ka = milligrams per Kilogran
! Sampling locations have boen nonamed rom nanes assigned in onginal PA mpon (TRMI :999).
*Buckgrotne) concentratians from "Techowal Memorandom: Fsiimation of Background Meral Concemirations n Uk lnland Area Soils” (PR 1996)
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TABLE 1
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Pomt 1D GB26 GB26 | GB226 GR27 . GB27 GB27 | GR27
Satnple Depth (in feet) 1.5-2 |2.25-275'425-475] 1-1.5 | 1.5-2 2-2.5 35-4
aterial wasie soil soil/waste wiaste | soil waste 50il
I
17,600 21,200 18,700 14,900 16,7100 8,760 21,700
-- 13171 0.94) 2.9 221 1.6 3.5
50.4 92.8 47.3 70.1 110 47.8 ' 561
Barium 190 124 126 119 148 o8 i 135
“Beryllium -- -- -- -- - -- -
Cadmium 4.3 81.8 371 17.9 36.8 10.6 0.1
Calcium 26,200 45,700 56,800 68,400 38,500 195 00 66,700
hromivm 4.8 101 69.2 62.2 76.2 532 ¢ 841
“nhalt N 13.9 571 6.6 4.9] 551 331 691
Copper 27.2 323 0.8 1o - 129 . 532 95.2
Eron 24,800 16,700 14,700 17,800 17,300 7.800 13,300
ead 11.2 158 29.3 4933 354 117 RO.%
Magnesium 6,930 1,660 2,120 1,390 1,360 1,010 3 1.260)
Munganese 498 173 191 116 157 83.9 242
Mercury - 34 - 214 2.3 2.8 -
Molybdenum - 6.4 4.9 2.9 4.2] 3 3.4
Nickel 55.11 16.01 18 14.6 16071 10.67¥ 14.9
Potassium 1,5201 2,400 12,5507 1,740 § 1,850 3 1,180) . 4.0407 |
[Selenium -- 30.4 38 68.3 27.3) 17.3 12.3
Silver - - - 1.53 - 0.81]
Sodium - C - - - - - -
Thallium -- - - - - - -
[V anadinm 51.2 192 65.6 6l.3 76.8 37.4 79.6
Zinc 94.6 649 i 322 250 345 143 316
- - }
[4-methyl-2-pentanone - -- -- - - -- -
[Toluene - - - - - - -
Benzo{a)anthracene NA NA NA 76 -- NA -
Benzo(a)ypyrene NA NA NA 347 - NA -
iBenzo(b) flucranthene NA NA NA 87 ¥ - NA --
Benzo(k)fluoranthene NA NA NA 48] -- NA -
Chrysene NA NA NA 861 -- NA -
Fluoranthene NA NA NA 13017 4311 NA - ]
Phenanthrene NA NA NA w1 o - : NA --
henol NA NA NA - -- NA -
rene NA NA NA 1007 390 NA 430 |
[Total PAHS NA NA NA 660 43 NA -
Pesticides LL 7 .
4 .4'-DDE NA NA NA 2] -- NA -
4.4'-DDT NA NA NA 121] 6F NA 61
Aldrin ) NA NA NA -- -~ NA 3
Alpha-Chlordane NA NA NA - -- NA -
[Aroctor-1248 NA NA NA -- - NA 49)
Aroclor-1254 NA NA NA -- I NA --
Dieldrin NA NA NA 43 -- NA 9]
Gamma-chiordana NA NA NA -- 1) NA 3
% moisture 8.1 20.4 20.1 8.7 15 . 49.5 23.2
H NA NA 4.12 512 5 432 497 | 442
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Point ID Gm28 | GB28 | GB2R | GB2 : GBI GBI
Sample Depth (in feet) 0.5-1 1-1.5 ; 3-35 0-0.5 [0.75-1.25)2.75-3.25)
iIMaterial soil/waste soil sail waste soil s0il
32,700 12,100 ; 21,600 14,500 14,500 14,700
1.57 - 0.36] D78} - -
o 287 139 100 4.7 - 4.71
Barium 250 126 185 110 13 132
Beryllium i - - - - - | --
Cadmium 64.9 9.9 3.1 9.2 17.3 -
atcinm 49,900 2,930 4,720 70,500 13,400 2,310
Chromium 103 26.9 423 72.1 08 - 241
Cobalt 12371 10.1F 11.6] 1.8 73] 7.3)
opper 283 - 1B.S 26.8 78.3 50.1 12.11}
[ron 27,700 15,300 23,700 11,800 15,300 | 19,600
ead 4591 7.6 | 81 18.7 17.7 48]
Magnesium 2,320 1,740 5,860 844 J 1,280 4.3
Mangunese 450 300 309 106 253 0 TG
ercury - - -- - - --
Molybdenum 1.91 - - 2.1 - -
Nickel 36.7 277 56.9 10.2F 17.5 36.71
Potassium 3,407 86971 1,5101] 1,5007 1,260 ] 1.020 7
[Iselenivm 3.4} 0.42] 0.41] 33 1.3 -
Silver - - - - - -
Sodium - - - - -— -
[Thallivm - - - - - -
'V anadium 199 42.1 69.4 62.5 54.9 44.5
Zine 700 127 76 97.3 04 34,17
Volaile Otaanic G,
4-methyl-2-pentanone - - - NA - -
[Toluenc 2} - -- NA -- : --
mivolatile O =
enzo(aranthracene NA NA NA NA NA NA
I‘l;enzo(a)pywue NA NA NA NA NA NA
Renzoth)fluoranthene NA NA NA NA NA NA
Eenzo(k)ﬂuoramhene NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA
luoranthene NA NA ‘NA NA "NA NA
Phenanthrene NA NA Na NA NA NA
Phenol NA NA NA NA NA NA
Pyrene NA NA NA | _NA NA NA
[Total PAHS NA NA NA NA NA NA
Postivides G !
4 4'-DDE NA NA NA NA NA NA
4.4-DDT NA NA NA NA NA NA
Aldrin NA NA NA NA NA NA
Alpha-Chlordane NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA NA
|Aroclor-1254 NA | NA NA NA NA NA _|
ieldrin NA NA NA NA NA NA
| Gamra-chlotdane NA NA NA NA NA NA
% moisure 10.9 10 15.1 10.9 11.5 14.2
‘:{ | 4.6 4.95 6.64 NA | NA NA
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1

PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN |, NWSSBD CONCORD

Point 1D GB30 GB3 ‘ GBY0 GB30 GR3? GB32
ample Deptiy (in feety | 0.75-1 | 15-2 | 2.5.3 ; 25-3 | 05-1 | 1-15_|
|IMaterial soil/waste | soiliwaste | soil/wasic | soil/waste | waste/soil | waste/soil
18,000 18,800 4,320 17,100 19,900 16,000
- - 0.521 1.2] OR8] 1.41]
6601 55.31) 13.9 64.91] 71.4 46.7
140 160 81.5 147 132 142
1427 11.9] 6.1 | 1671 18.5 12.7
5910 60,500 177,000 T2,700 60,700 126,000
35.5 801 533 £9.9 73.7 83
12.6 8.63 1.4] g.3] 2.9] 2091 |
279 46.3 16.5 659 57,2 R7.6
21,500 16,900 3310 15,300 16,900 9,040
7.3 26.5 31.4 28.2 32.5 43,5
5,130 2,340 - 1,690 2,150 6871
3881 2461 227 26051 27 82.7
- - -- - - 0.8
- 28 1.4 5.5 3 4.3
58.9 237 3.21] 235 24.5] 5.6]
[Potassiurm 1,240] 2,3901 1,040 ) 224017 1,830] 242073
\[Selenium 1.3 3.4 1.9 4.2] 2.4 3.3
Silver - - 147 — - -
{|Sodium - - - - - 3210 |
[Thallium - - - -- - -
Vanadium 45 62.6 17.3 62.5 607 40.4
Zine 236 160 1 41.5 219] 236 107
Valaile O e
4.methyl-2-pemtanons - 5F -- NA -- -
Tolucne - - - NA - -
Benzo(a)anthracens NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA
Benzoib)flucranthene NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA
Fluoranthene NA WA NA NA NA NA
Phenanthrene NA NA NA NA NA NA
Phenol NA NA NA NA NA | NA
Pyrene NA NA NA NA NA | NA
Total PAHS NA NA NA NA NA | NA
Posticides @ T
4.4'-DDE NA NA NA NA NA NA
4,4'-DDT NA NA NA NA NA NA
Aldrin NA NA NA NA NA NA
Alpha-Chlordane NA NA NA NA NA NA
iAroclor-1248 NA NA NA NA NA NA
Aroclor-1254 NA NA NA NA NA NA
Dieldrin NA NA NA NA NA NA
{iGamma-chlordane NA NA NA NA NA NA
% mOoisture 16.7 15.8 11 17.3 9.2 19.8
H NA | Na ‘ MA NA NA NA
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TABLE 2

ANALYTICAL RESULTS FOR FASTERN HALF OF AREA OF CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Point I GB33 GB33 GB33 GB3d | GBM . GB34
Sample Depth (in feety | ©¢.5-1 1-1.5 3-35 |025-035] 05-1 | 3-35 |
aterial waste soil 501l waske soil | 501l

luminuemn 14,800 25,800 18,300 16,500 13,000 14 40

ntimony 0.30] - -- -- - -
rsenic 87.6 112 58.4 155 65.5 9.4
arium 131 172 200 165 147 574
Beryllum - 0201 - - - -
Cadmiun 42.6 5.61] 3.6] 97] 551 U.821
alcium 15,500 3,710 3,840 48,500 10,500 6.690
Chromium 40.2 47.6 34.1 49 30.5 27.8
Cobalt 7.61 11.5J 15.1] 11.5] 861 12.41J
opper ze ¢ 189 19 47.2 22 18.9
Iron 16,000 28,400 22,500 16,200 16,500 21,200
1 ead g7 721 781 259) 8.6J 901
Magnesium 1,350 4,850 5,770 1,560 1,650 6,010
Manganese 297 342} 473 365 17017 3911
Mercury - -- -- - -- -
Molybdenum : 1.3 - - .- - -
Nickel 3491 60.8 50.9 2.7 22.3 56.7
Potassium _ 1,030 3 881J L1090 ] 1.340) 7971 1,17¢]
Selenium 0.58) 0.951 0.64] 1.9 0581 -
Silver -- - - - - -
Sodium - C419) 5961 - : - —
Thallium - - - - - -
Vanadium 48,2 64.8 51.3 55.4 45.6 46.2
Zinc 1010 1791 110) 1271 107 - 59.2)
Voldlle 0 0
4-methyl-2-penmanone - - -- - - -
[Toluenc - - — - - -
Benzoi{ajanthracene - - - NA NA ‘ NA
Benzo(a)pyrene - - i - NA NA ‘ NA
Benzo(bifluoranthene - - - - NaA NA | NA |
Benzo(k)ftuoranthens - - . NA NA ‘ NA
Chrysene - - - NA NA | NA
luoranthene - - - NA NA | NaA
Phenanthrene - - - NA NA NA
enol - - - NA NA NA
Pyrene 350 350 360 NA NA NA
|[Fotal PAHS - -- = NA NA NA
esticides G Tel
4.4'-DDE - - - NA NA NA
1.4'-DDT - -- - NA NA NA
Aldrin - -- - NA NA NA
Alpha-Chlordane - - -- NA NA NA
Aroclor-1248 - - - NA NA NA
Aroclor-1254 - - - NA NA NA
Dicldrin - - - NA Na NA
Gurnria-chiordane -- -- -- NA NA NA
% moistare 6.9 15.7 8.9 6.9 6.2 16.7
H 4.9 601 | 649 6.33 NA 6.46
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1

PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

GR35

Poiar ID | GB35 GR35 GB35 GB3G GR36 GRin
Sample Depth (in feet) | 0.5-1 1- L5 1.5-2 35-4 05-1 ¢+ 1-15 , 3-35
waste | waste/soil | wastie/soil soil wasle soil 50il
18,900 10,100 17,500 15,800 23,300 14,400 16,700
- 25 - - - - -
34.2)J 50.5 121 5.6 77.2 76.9 7.317
Barium 168 106 171 229 162 157 166
\Ecryllium -- -- -- -- -- -- -
admium 6.43 9.2] 10.61 -- 31417 13.6] -
Calcium 42,100 188,000 4,300 3,410 5,430 2.220 3480
hromium 61 101 35.6 35.3 58 in.s 303
Cohalt 11.9] 301 36.373 22.7] 561 13.5]) 611
Copper 34.1 293 18,5 15 278 17.2 14.6
lron 24,300 8,630 19,000 25,500 18,000 17,300 21,800
Lead 51517 27.8) 8417 9.2] LX) 6.8] 59 |
Magnesium 1,820 7261 2,450 6,030 1,320 1,560 4,980
Manganese 605 J 76.01] 1,000 3 757 1621 459 ] 1193
ereury - - - - - - -
Molybdenom -- 5.1 - - - - -
Nickel 29.1 7.6J 50.3 77.4 18.3 33.1 295
Potassiutm 1,530 1,320) | 1,1907 903 J 24501 8671 13807
Selenium 4.7 4.2 251 0.67} 0.81J 0.617] -
Silver - - - - - - -
Sodium - - - - - - --
Thailium - - -- - - - -
[Vanadium 8.5 66.5 53.3 56.2 132 45.9 51
Zinc 1441 79.81 189 ) 44.81] 32417 170 J 4141
l4-methyi-2-pentanone - - - -- - - --
Toluene - - - - -- - --
Benzo(a)anthracene - - NA - NA ‘ NA -
Benzo(a)pyrene - - NA - NA NA -
Benzo(b)fluoranthens -- -= NA - NA NA -
Benzo(k)fluoranthene - - NA - NA NA -
Chrysene -- - NA - NA NA -
Fluoranthene -- - NA - NA NaA --
Phenanthrene - - NA - NA ‘ NA -
Phenol - - NA - NA NA 1500
Pyrene 360 450 NA 400 NA NA - |
Total PAHS - - NA - NA NA -
Pasticides (i ;
4.4'-DDE - - NA - NA NA -
4.4'-DDT 81 3] NA - NA NA -
Aldrin - - NA - NA NA -
Alpha-Chlordane - - NA - NA NA -
Aroclor-1248 - - NA - NA NA -
roclor-1234 == - NA - NA NA -
Drieldrin - 4] NA - NA NA -
Gamma-chlordane 1] - NA - NA NA »=
% maismure 9.3 26.3 114 16.7 8.6 111 1.1
H 4.95 4.64 ‘ 5.34 ‘ 6.13 5.3 5.57 6.92
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1

PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

— ———
GB37 - GBW¥

Enim ID GB37 GB38 ‘ GB3 | GB3B
Sample Depth {in feet) [0.75-1.25]1.25-1.75 3.25-375] DS5-1 1-15 ° 3-3.5
aterial waste s0il | soil waste soil | soil
19,100 | 27.100 | 19400 | 17.800 | 14,400 ‘ 27,500
%3.2 77.51 12.67 53.3 40.9 13.6
arjum 157 338 153 148 159 483
Eeryllium - - - - -~ .
admium 1335 | 0867 1.0 13,51 59 - ]
33,300 4,220 4,450 8,01 4,070 7.370
98.7 49.8 331 40,1 33.5 51.6
6.8 1F 14.4 2.8 6.9] 14.11 25.07 |
113 16 19.3 67.5 21.9 37.9
16,800 30,100 24,500 16,700 16,200 43 400
17.41 7.9 6.3 15.2) 2.0 14.9]
1,190 5,110 6,220 1,470 1,800 13,900
1571 3861 436§ 1757 3431 933 J
1.6 - - 1.7 - -
0.5 59.1 45.3 23 6 §7.2
1,3107 967 ] 11,3107 1,210] 71 219071 |
Selenium 1.8 - -- 1.4 0.61%
Silver - - -- - - -
[Sodium -- - - - - -
Thallium - - - -- — -
Vanadium 74.5 66.4 56.4 57.7 51.3 96.8
Zine 182 ) 44.4 1 61.17) 21217 8431} 103 )
Volailz D Y
- methyl-2-pentanone -- NA -- -- 51 --
[Tolnene - NA -- -- -- —
Benzofa)anthracene NA NA NA NA NA NA
Renzo{a)pyrenc NA NA NA NA NA NA
enzolb) Muoranthene NA NA NA NA NA NA
Benzo({k)fluoranthene NA NA NA NA NA NA
Chrysena NA NA NA NA NA | NA
Fluoranthene NA NA NA NA NA | NA
Phenanthrene NA NA NA NA NA | NA
Phenol NA NA NA NA NA NA
Pyrene NA “NA NA NA NA Na |
[Total PAHS NA NA NA NA NA NA
Posticides (i !
4.4 -DDE NA NA NA NA NA NA
4.4'-DDT NA NA NA NA NA NA
LA ldrin NA NA NA NA NA NA
Alpha-Chlordane NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA NA
roctor-1254 NA NA NA NA NA NA
Eicldrin NA NA NA NA NA NA
amma-chlordane NA ) NA NA ™A NA NA
% moisture 7.2 ‘ 15 12.5 5.5 6.5 62,1
H NA | NA ‘ NA NA NA NA
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Point ID GB39 GB3s | GBS GB42 | GB42 GB42
Sample Depth (in feet) | 0.5-1 1-1.5 | 3-35 0.5-1 1-1.5 ‘ 3-35
Material wasle soil s0il Waste soil soil
14,400 | 23,700 13,200 11,900 ‘ 22,200 | 15,700
55.9 37.1) 4.81 11 7.7 ‘ 4.7
153 201 152 177 138 80.6
- 0.34] - - - .
20.8J 4.4 - 1.1 — -
97,600 5,310 7,640 2,890 4.240 4,310
138 39 27.9 29.8 43.8 25.9
371 30.0J 10.6] 11.2 5.13 623
63.6 | 149 ; 139 18.07 14.71 14.17
11,400 | 24,000 18,000 17,800 | 25600 | 21,300
2837 9.1J 6.5 11.1 63 | 3.5
9261 3,090 5,730 1,740 3670 | 6,240
127 Y43 ] a2 J 288 182 148
4.7 - - - - -
14 39.5 41.4 19.7 30.9 25.9
_ 1,570 6481 755 1 1110 7783 1,1207 |
{Sclenium 3.6 131 - 1.2 - -
Silver 1.47 -- -- -- -- -
Sodivm - - - - - ! -
Thallium - - - — - -
Vanadium 61.5 52.6 46.9 47.4 54 4 45.8
Zinc 2107 168 32.4] 60.5 5.8 39.4
4-methyl-2-pentanone -- 4] - - - -
[Toluene -- -- | -- 0.81] -- -
Benzoiu)anthracene NA NA NA - - ‘ -
Renzofa)pyrene NA NA NA -- : -- -
Benzo(b)fivoranthene NA NA | NA - |- | -
Benzo(k)fluoranthene NA NA NA - - ‘ -
firysene NA MNA NA - ‘ - -
Fluoranthese NA NA NA T -
Phenanthrene NA NA NA - —-
Phenol NA NA NA -~ - ‘ 820
Pyrens _ NA NA NA 340 360 420 ]
Total PAHS NA NA NA - — -
s ! .
4.4'-DDE NA NA NA - - -
4.4'-DDT NA NA NA - - -
Aldrin NA NA NA - - -
Alpha-Chlordane NA NA NA - - -
lAroclor-1248 NA NA Na - - -
Aroclor-1254 NA NA NA - - -
Dieldrin NA NA NA N - -
amma-chlordane NA NA NA -~ -~ --
% moisture 11 14.8 17.9 2.3 9.1 21.3
H 4.95 4.98 NA NA | Na | NA
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1

PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1,

NWSSRED CONCORD

Point 1D GB43 | GB43 | GB43 GB44 GB44 GB44
Sample Depth (in feet) |0.25 - 0.75)0.75 - 1.25/2.75 - 3.25 0.25-05| 0.5-1 |2.75-3.25
Material wuste | soil s0il waste | soit . soil
! |
22,000 ‘ 17,300 | 15,300 | 12,300 |‘ 11,100 | 23,600
735 | 164 6.8 193 | 62 | 54 |
170 !‘ 129 ‘ 146 155 ‘ 189 | 180
02 |10 | - 34 | 14 |-
4,700 | 2530 | 4,770 2550 | 2250 | 3960
515 | 342 ‘ 28 31.4 ‘ 174 \ 41.1
20.4 ‘ 217 | 1053 149 § 10.1) | 123
3y | 225J ‘ 17.2] 3297 | 1821 | 143J
20,300 ‘ 20000 | 21800 | 16100 | 16,700 | 25,600
212 77 | 69 33.7 | g | 718
Magnesium 1,600 2200 | 604D 1,490 ‘ 1,590 ‘ 5.290
Muoganese 321 ‘ 1130 ‘ 306 429 226 522
ercury - - - 0.69 | - -
Molybdenum - ‘ - = - =1 -
Nickel 22.6 45 ‘ 48.1 21.1 19.7 ‘ 54.8
Potassium 2170 | 1120 \ 966 J 1230 945 J 715
fiSelenium g | 13 | - 3 ~ -
Silvar - ‘ - ‘ - -- ‘ -
Thatlium - - - - - -
v anadium 82.5 | 54.4 44.3 48.1 447 I 56
Zinc 305 ‘ 201 ‘ 47.1 ws | 75 | eos
14-methyl-2-pentanonge - ‘ - - ‘ -- } --
[Toluene - i - | - - | - | -
‘ NA I NA | NA NA l NA | NA
NA ‘ NA NA NA ‘ NA ‘ NA
Benzo{b)fluoranthene NA_ | NA NA NA | NA_ | NA
enzo(k}luoranthene NA | NA NA NA | NA | Na
Chrysene NA ‘ NA NA NA | NA ‘ NA
tuoranthene NA NA | Na NA ‘ NA | Na
Phenanthrene NA ‘ NA | NA NA | NA | NA
Phenot NA NA | NA NA | HA NA
Pyrene NA ‘ NA ‘ NA NA | NA ‘ NA
Total PAHS NA | NA NA NA | NA | NA
Pasiicides @ ke) | i !
4 4".DDE NA NA ‘ NA NA ‘ NA ‘ NA
4,4 -DDT NA \ . NA | NA NA NA | NA
Aldrin NA NA NA NA ‘ NA NA
Alpha-Chlordan: NA | Na | Na NA NA ‘ NA
Aroclor-1248 NA ‘ NA ‘ NA NA ‘ NA | NA
roclor-1254 NA NA | NA NA | Na | NA
IDieldrin NA ‘ NA \ NA NA | NA | Na
amma-chlordane NA | NA NA NA | NaA | NaA
. | | |
% moisture 6.7 \ 9.6 ‘ 13.9 4.7 ‘ 8 \ 17.9
H NA NA NA NA 1 NA | NA
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Point I GBas ' GB45 ;| GBS GB46 | GBaG | GBI
Sample Depth (in feen) [ 0.25 - 1 | 15-2 | 35-4 10.25-0.7510.75-1.25'2.75-3.25
waste | soi ;.  soil waste | soil | soil
T
17,500 |. 21,500 I‘ 16,200 11,800 ‘ 9860 | 17,800
1B 49 | 42 25 | 76 | a4
162 ‘ 225 | 146 3% T 136 ‘ 466
s7 | 92 ‘ - 2.5 ‘ 2 -
2860 | 2,790 2,950 5070 ‘ 2.300 \ 56,400
51.3 374 | 368 26.9 22 | 298
) _ 751 1 197 . 97} 73) j_ 951 | 1337 |
Copper 379] ‘ 13.3) ‘ 11.21 19.6] ‘ 1423 T 1247
Tron 17500 | 22,800 | 20300 | 13400 | 12,800 ‘ 19,600
Lead _ 238 | 78 5.7 1.9 6.7 6.9
Magnesium 1.280 | 3310 4,800 1,350 1,420 7,840
Manganese 207 ‘ BE6 318 175 267 531
ercury - - - - | o= 1 =
Molybdenum - - o B
Nickel 19.2 46.4 33.6 18.7 17.1 42.1
Potassiumm 1220 696 1 6381 898 I 7393 Y00 J
Selenium 2.3 o - - - -
Silver — - - - - -
{Isodium - -~ - - - -
[Thallium - -- - - -- -
[Vanadiwn 65.6 53.7 43.9 384 36.2 47.2
Zinc o7.8 ¢ 136 . 325 0.7 48.5 36.2
e Dreanic C
4-methyl-2-pentuncne - | - | 5] - ? - i -
[Toluene - ‘ - | — - ! - | -
Benzola)anthracenc NA ‘ NA ‘ NA NA ‘ NA ‘ NA
Benzo(a)pyrene NA ‘ NA | NA NA | Na ‘ NA
Benzo(b)yfluoranthene NA NA ‘ NA NA ‘ NA NA
Benzok)fluaranthene NA l NA ‘ NA NA ‘ NA ‘ NA
NA NA NA NA NA | NA
NA | NA NA NA | NA | Na
NA | NA NA NA | NA | NA
NA ‘ NA ‘ NA NA ‘ NA ‘ NA
Pyreng NA NA NA NA | Na | NA
Total PABS NA | NA NA NA | NA | Na
Ses:cides i :
4.4' DDE NA ‘ NA ‘ NA NA NA ‘ NA
4.4".DDT NA | Na NA NA NA ‘ NA
Aldrin NA | NA MNA NA NA NA
[Aipha-Chiordane NA | NA | Na NA NA ‘ NA
[Aroclor-1248 NA ‘ NA ‘ NA NA NA NA
clor-1254 NA | NA NA NA | NA | Na
Dieldrin NA ‘ NA NA NA | Na | NA
l samma-chlordane NA NA NA NA NA NA
% moisture 6.6 l 32.2 10.9 5.4 7.8 26.%
H Na | ma | Na NA NA NA
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1

PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Point D GB47 GB47 | GB47 | GB48 GE48 GB4%
‘Sﬂnple Depth {in feet} |0.25 - 0.7510.75 - 1.25{2.75 - 3.25/0.25 - 0.75[0.75 - 1.2512.75 - 3.25)
Material waste soil 501! waste | soil | soil
15,500 18,600 9510 11,300 | 13,000 ‘ 18,800
10 6.3] 4.3] 13.73 7.2 421]
165 139 91.1 156 179 ‘ 337
5.1 4.04 - 461 2.6] -
2,820 3,510 2,920 2.340 2,090 2780
33.8 30.4 18.6 24 4.8 28.7
17.5 16.4 1 5.71] g6 10,81 10.6)
35.0] 15.7 133 25.3 16.3 17.7
15,100 19,900 15,900 13,400 14,200 22 000
14.2 6.1 5.6 327 10.7 6.2
1,440 2.610 3,970 1,380 1,500 6,260
52 3603 28] 377 3967 396 ]
- - - 0.76 - -
19 26.7 19.8 18.2 17.9 22.8
016 ) 833} 12201 7461 7211 1,500
1.5 - - 2.6 -- -
59.6 47.8 379 44,8 44 5 36.4
95.7 125] 37171 93.1] 99.5) 46.6]
4-methy!-2-pentanone - -- - - - -
[Toluens - - — - — -
[Benzo(a)anthracene NA NA ‘ NA - - -
Benzol{a)pyreng NA NA NA - ‘ -- ‘ -
Benzoib)fluoranthenc NA NA | NA N -
Benzo(k)fluoranthen NA NA | NA - - -
hrysene NA NA ‘ NA - ‘ N -
Fluoranthene NA NA | NA - | S
Phenanthrens NA NA NA - : - ! --
NA NA NA - ‘ B B
PyTEne _ NA NA NA 350 an | 380
[Total PAHS NA NA NA - - | -
Pesticides G _
4,4"-DDE NA NA NA - ‘ - -
4.4'-DDT MNA NA NA - i -- -
Aldrin NA NA NA - l - -~
Alpha-Chlerdane NA NA NA - - -
Aroclor-1248 NA NA NA - ‘ - -
Aroclor-1254 NA NA | NA - - - |
Dicldrin NA NA ‘ NA - - .
(Gamma-chlordane NA NA NA -- I - --
% moisture 6.7 19.8 17.9 5.4 18.4 14.2
H NA NA NA 488 5.64 7.15
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TABLE 2

ANALYTICAL RESULTS FOR EASTERN HALF OF AREA OF CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, ARTA OF CONCERN 1, NWSSBD CONCORD

Pount ID GR49 | GB49 | GB49 GB52 GBs2 ‘ GB32
\Sampie Depth (infeety | 0.5-1 | 1-1.3 3-3.5 0.5-1 ‘ 1-1.5 1.5-4
Material waste | soil 501 waste | soil | soil

AMeraly (mgskgl | .
Aluminum 12,500 9,970 22,400 13,900 , 12,800 ; 15.000
[Antimony - - ‘ -- - ‘ -- ‘ -
Arsenic 19.31 781 521 10.2] 897 59]
Rarium 152 142 155 166 168 227
Beryllium - - - - b - -
Cudmium 3.6] 545 | - 22] 0.86] -
Calcium 5,070 ‘ 3310 | 3,760 0,880 3,970 3,630
ictromium 0.3 23.5 40 45.7 288 26.8
Cobalt 577 791 13.0] 11.5 95] 13.1
DppeT 336 70 16.5 34.7 35.6 ‘ 9.9
iron 16,200 ‘ 13,100 | 25700 ) 22,500 | 17,500 | 21,600
ead 273 53.9 14.5 98.8 29 | 13
Magnesium 1,660 1,530 6,050 6,820 2570 | 6,500
Manganese 15613 27) 452] 5031 3351 62817
Mercury 4.3 1.3 - - 1.7 ‘ =
Molybdenum - - - - - -
Nickel 15.2 21.1 50.6 43 20.5 50.6
Potassium 7901 6373 8313 928 ] 7361 1.5301
Selenjum 20.5 4.6 - 2.7 9.1 -
Silver - - - - - -
Sodium - — - - -
Tha!llium - ‘ - . - - - -
Vanadium s1 | 378 56.4 41.9 46.4 46.4
Zing 1471 | 24617 42.1] 1971 140 § 54.91
olotile Dredgic C !
4-methyl-2-pentancne - ‘ - - - - -
Toluene - - - - -= -=
cnzo(ajanthracens NA | NA NA NA NA NA
Renzo{a)pyren: NA NA NA NA | NA ‘ NA
Jenzo {b)fluoranthcne NA ‘ NA NA NA ‘ NA NA
Benzo(k)fluorsnthene NA | NA NA NA ‘ NA ‘ NA
Chrysene NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA
Phenol NA NA NA NA NA ‘ NA
Pyrene NA NA NA NA NA NA
Total PAHS NA NA NA NA NA NA
Pesticlles G !
4.4'-DDE NA NA NA NA NA MA
4.4.DDT NA NA NA NA NA NA
Aldrin NA NA NA NA | NA NA
Alpha-Chlordane NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA ‘ NA .
Aroclor-1254 NA NA NA NA NA NA
[Dieldrin NA NA NA NA ‘ NA NA
NGamma-chlordans NA NA NA NA NA NA
% moisture 3.9 5.9 234 1.5 I 9.9 \ 21.6
H NA | NA | NA. NA NA NA
Notes,

Compounds that were not detected in any sample are not listed in this table
mg/kg = milligrams per kilogram,

pgfkg = micrograms per kilogram

1 = Estimatcd value, NA = Not analyzed, -- = Not detected

Results less than 10 are reported to two signiticant figures.

Results greater than 10 are reported o three significant figures.

Page 11 of 11 DS.0267.17348



TABLE 3

ANALYTICAL RESULTS FOR BARREN SOIL AREAS
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

[Location GB23 | GB23  GB23 GR24 ‘ GBZ4 “GB24 GB23 GB25 ‘ GB25
Sample Depth (in feety | 0.0-0.5 | 0.5-1.0 ‘ 20-25100-05"! 10-15,20-25 0.0-05 |0,75 -1.250 3.0-33
Material sl soilt ~ °  soil waste | soil 5ol wilste soil | soil
| :
Aluminum 10,500 14,100 ‘ 15,500 12,500 11,900 3,320 13,500 ‘ 25.000 ; 20,600
Antimony - - ‘ - 2.5 - - 2 ‘ 0.89) | -
Arsenic 27.4 33.8 25.6 10,47 2241 11.1 .7 al4 47
Bariom 126 207 114 139 130 | 34.1) 133 173 ‘ 171
Beryllium - - - - - -- -- ‘ - ' -
adminm 5.3 1.9 2.7 441 801 136 4.6 26.6 0.42
Culcium 6,150 3,760 12,500 | 130,000 | 80,300 1,400 168,000 | 10,200 4,580
fhromium 26.4 28.9 36.3 125 48 10.2 124 95 39
Cobalt 18 1097 8.6 4,073 9.1) 121 - 781 1171
Copper 27.2) 18.27 18.7) 27.8 23.9 26.71 21,9 193 15
[ron 13.900 16,100 16,400 14,400 15,500 5,420 7.190 16,800 ‘ 21,400
Lead 25 79 13.5 351 1 129 23 45 | 773 ' 72 |
Magnesium 1.560 1,690 1,840 2,730 6,790 - ~ T 1280 | 4360
Manganese 395 228 259 69.2 1 3821 22.6 29.6 326 ‘ 738
blolybdenum - -- -- B4 .- 0.37) 10.4 3.3] -
21.6 17.7 17.8 8.31) 36.4 471 3.21 1401 | 473
Potassium 1,540 ;1,340 1,320 | 11,9007 | 1.890J 61217 88201 | 6,390F | 1.3307] |
Selenium 1.7 - 1.6 3.6 1.4 - 129 - 3.5] 0.80J
Silver - - . 0.671 . - 12 - -
Sodium - - - 6.270 - - 10,800 | 2430 -
Thaliium - - - - - - - - -
anadium 42.4 46 36.7 77 41.1 11 67.2 220 52.1
Zinc 93.4 53.5 71.5 96.8 ] 195 178 77.2 628 42
WYMQMHEUZ&M«MML{&&.
~ {none detected | Na - - NA - NA NA - -
{volati 1 Hplkgl
Benzo(ajanthracene - - NA - - - _ - -
Benzo(a)pyrene 51 -- - NA - - - ‘ .- -
Benzo{b)fluoranthene 791 - - NA - - - - -
(Chrysene 8617 - - NA - - - - -
Fluoranthane 2301 -- - NA -- -- - - --
Phenanthrene _ 120] - - NA - | - -- | -- -
Phenol - 1,600 - NA 630 - - - -
Pyrene 190 ) 390 350 NA 380 350 400 ‘ 170 ‘ 180
Total PAHS 830 . - - NA - - - -
1,4’ -DDE 3} - - NA - - - .
4,4'-DDT 81 - -~ NA - - 4] - ‘ -
Aldrin i1 - - NA - - o3 ‘ - -
Alpha-chiordane — - - NA . — 27 ¢ - ‘ -
Aroclor-1248 355 267 | 81 NA - - - ‘ N -
Araclor-1254 - - - NA - - A
Dieldrin 2] - - NA - - 3] | S
|iGamma-ch10rdane 2 2] -- NA -- - 3 ; -= | —
i |
% moisture 12.2 15.4 16.4 9.9 12.9 7 18.3 | 1 ‘ 14.3
H NA NA NA NA : 693 | NA 3.53 ‘ 4,04 6.04

Noges:
Compounds that were not detected in any sample are not listed in this table
mg/kg = milligrams per kilogram
pgfkg = micrograms per kilogram
] = Bslimated value, NA = Not analyzed, -- = Not detected
Results less than 10 are reparted to two significant figures and resulls greater than 10 are reported to three significant figures.
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TABLE 4

SCREENING-LEVEL HUMAN HEALTH RISK EVALUATION
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

’Flﬁimotential | Exposure Point ' 2000 Industriai Wﬁ
Concern | Concentration [ Cancer | Noncancer ! Risk |  Quotient
Metals (mg/kg)
Aluminum | 32,700 | - [ 1,700,000 - ] 0.02
Antimony ! 3.5 ] - 820 - < (.01
Arsenic _ 287 _ 2.7 440 1.1E-04 0.65
Barium . 574 -~ 120,000 - <0.01
1Beryllium 0.34 2200 3,700 1.5E-10 <0.01
Cadmium B 818 3,000 810 2.7E-08 0.10
Chromium _ 138 450 - 3.1E-07 -
lCobalt 36.3 . - 120,000 | ~ I <opl
ICopper 336 | - 76,000 | - [ <001
fron 43,400 ] -- 610,000 - 0.07
Manganese 1,130 | - 32,000 | - 0.04
Mercury _ 214 - 610 - 0.04
Molybdenum 10.4 - 10,000 — <00t |
Nickel _ | §7.2 - 41,000 - <001 |
Selcmum 68.3 - 10,000 - < (.01
Silver 3.2 - 10,000 - <0.01
Vanadium 220 - 14,000 - 0.02
Zinc . | 1,010 - | 610,000 - < 0.01
Methy! isobutyl ketone 0.005 .- 2,900 ! - [ <001
Toluene , 0.002 - 2,000 | - [ <o0.0!
Benzo(a)anthracene 0.076 T 29 - T 26E-08 | -
Benzo(alpyrene 0.054 0.29 _ - 1.9E-07 -
Benzo(b)fluoranthene 0.087 29 - 3.0E-08 -
Benzo(k)fluoranthene 0.048 29 - 1.7E-09 -
Chryscne 0.086 290 _ - 3.0E-10 -
Fluoranthene ) 0.23 - 30,000 - < (.01
Phenanthrene 0.12 - 54,000 -- <0.01
Phenol 1.9 - 530,000 <0.0
Pyrene L. 0.19 | -- 54,000 - <0.01 |
Pesiicides/PCBslmglke)

ldrin | 0.0032 0.15 | 26 [ 2.1E-O08 <0.01 |
alpha-Chlordane 0.0018 11 670 1.6E-10 <001 |
| amma-Chlordane 0.0033 11 670 3.0E-10 < .01
Aroclor-1248 0.049 1 - 4.9E-08 --
Aroclor-1254 0.058 1 14 5.8E-08 <0.01
4,4-DDE 0.0032 12 — 2.7E-10 —

4'-DDT 0.012 12 760 1.0E-09 <0.01
lJDieldrin 0,0091 0.15 44 6.1E-08 <0.01

TOTAL: '~ 11E-04 _ 093
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SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY OCCURRING IN AREA OF

TABLE 6

CONCERN 1
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD
Federal | State Present in
Common Name | Scientific Name | Status | Status Habitat Aoc 1
White-tailed Kite | Elanus leucurus MNBMC | CFP |Coastal and valley 0
(formerly black | (nesting) lowlands
shouldered kite)
Northern Harrier | Circus cyaneus None CSC | Fresh and salt 0O
water, emergent
wetlands
Cooper’s Hawk | Accupter cooperii None CSC | Riparian areas 0O
Swainson's Hawk | Buteo swainsoni None CT |Open, riparian P
habitat
Prairie Falcon Falco mexicanus None CSC | Associated O
primarily with
ACWL perennial
grasslands
California Horned | Eremophiia None CSC |Found in 0O
Lark - alpestris actia grasslands along
coast
Loggerhead Lanius (FSC) CSC jCommon resident O
Shrike ludovicianus in lowlands and
MNBMC | ACWL A foothilis of
California
Status

Species of special conservation status,

ACWL

CFP
CSsC
CT

(ESC)

Natural Diversity Data Base, are indicated by the following codes:

Audubon Society California Watch List

California Department of Fish and Game: Fully Protected
California Department of Fish and Game: Species of Special Concern
State of California Threatened Species

Service; provided for informational purposes only)
MNBMC U.S. Fish and Wildlife Service: Migratory Nongame Birds of Management Concern

*Species Presence

0
P

Observed during surveys or incidentally during field investigation
Potentially occurring at or near AOCI

as registered in the California Department of Fish and Game’s

Federal Special Concern Species (not an “active” term per U.S. Fish and Wildlife

DS 0267.17348
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TABLE 8
ANALYTICAL RESULTS FOR SOILS FROM 0 TO 2 FEET BELOW GROUND SURFACE
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Sample Location SB 5Byt SBn2 SHin SB03 Shid 3 (LF SBOS SBo6 LBD6 SBug GB23 GRB23 :H24 GBl4 GB2s GB2S Bl6 GBIT GBIT GB28 GR2S
Previous 1D ANC 1 A1 A2 AOC3 _ ADC 2 AOC4 A4 AOC S AOC 6 A B AOCH
{depih, ft below sruie) 2.7-1 1-1.3 0.25- 0.3 0-05 ' 1-15 05-1 1-L5 125 -3 A5 -0375  {175-1725 -5 N-05 N5-1 0-05 1-13 0-0% .T5-1.25 5.2 1-15 15-2 4.5-1 1-13
Matenial cinders clayew silt | weathered gray sill silty clay gray si silty ¢clay aravel gravel sifly ¢lay silty clay sk il wasie soil wasle soil wWasIC Wasic s0il siliwaste sl
paAVEIen] {oypsum?y (gypsum?) riratl hase raosd hase {ash"

Metals imefig) L ._ _ _ o
Alumioum T4.700 T30 15,400 245 : 20,200 LS 14,400 26,900 25,500 15100 22,701 0502 £,00 17600 11,900 13.500 26,00C 17.£00 14,500 16,700 32720 12700
Annmony 24 - 23 25 - 32 z - -- -- - - - 25 - 2 085 . - Al 224 TE. -
Arenic 583 5.4 224 - 3Ns e 146 4 28 5.4 3.0 214 338 104, 224 257 41 4 514 731 1132 287 159

&8 3 % ey 13 163 181 - 182 206 28 207 139 133 133 173 190 13 148 250 128
—_— —_— - ODes o - - - -— - -— - - — - — - .. .. - —
27 - T2 3 8.4 37 11.3 - -- - 37 53 1.5 42} 24 4.4 24 435 178 388 G 3 99
26,100 2380 820 F38,000 22,200 213,000 43,300 12.300 14,500 2550 12,300 £150 3750 130,000 20.2ac 148,700 12.20C 25200 4B8.400 38.80C L2900 25330
583 zar | 69 ) 284 J 378l B a2 . 3711 34t 463 J 252 z89 125 L8 124 95 443 322 A2 P2 265
10 26 3 - 125 J 128 4 365 274 6.7 8y . 18 1254 40 71 - 734 139 491 544 23 Il
Copper &1 ) 178 ) 331 4 -- 425 1 - LIS 133 J 156 J 165 1 274 272 1221 275 239 219 133 272 13 ‘23 282 £
Iron 21,400 T5.40C 21,200 120 21,900 &2 15,300 4£,0C0 38,700 15,2C0 20,703 3,900 16,700 14, H0C '3.800 7190 15,800 24,800 17,800 T7.A00 23,700 15,30C
Losd 11,400 335 4.30C s 170 47 2 2.7 R 1.5 8 335 ) 7.3 351 122 45 134 1.2 933 354 4551 T4
Magnesivm huoo ._.umo 4.47C 437 1 3.43C 433 . gae 1£,1C0 17,300 2.540 2.25Q 1.560 1400 730 8,790 - 1,280 4,350 1,390 1,380 2320 _.m.hu
Mangapess 407 . 398 264 - 322 ) - 407 J 1367 &665 J 72l 230 395 223 622, 3821 29.6 324 493 F14 T57 450 S0
Meroury 54.3 - 23 - 35 01 1 - 12 1. - 113 - — - - - - - 24 3.8 P -
Molybdetum - - . - -~ -~ - . - - - - - 8.4 - 10.4 330 29 42J 19 -
Nickal az1y 214 J 307 4 - 263 4 - 183 34 265 | 282 J 278 4 214 177 83 354 az2. 143. 55 1J 144 1604 a7 7
Potassium ELL I FAt 4 ] 139 1 1.5 217 1,920 Q07 J FARIN | 955 | 640 1,540 L340 T1.500 ) 1.89C. B.az0. 53790 . 1820 ) 1,740 . 1.850. 3,140 ) 367
Sclemum 875 . 33 : 215 | 144 . 235 4 24 ) 7.3 0&5 J -- - 4.7 J 17 3.4 1.2 129 5] - 4583 2734 344 c42.
Sidver 104 : - - - - - - - - - 047 - az - - 15 - - -
Sodism 19 — 7 me2y - 265 | - 6l - - - - - - 53270 - 12,330 zdBC - ~ - - Z
‘Thallivn - - - i - 2 - - - - - - - - - - - - - - -- -
Vanudium ] 432 524 7. o 238 365 115 4.8 h4.1 2.1 4L 46 77 a1 574 223 5.2 8135 755 195 2.
Zim: |06 532 F28 7 134 51.2 32 J0.1 £2.2 384 121 G3.4 E3EL LN 125l 772 428 94.5 2580 345 70C 127

Virauide Organic Componmits [ uglke)
4-methyl-2-pentanons -- - A - - - NA A, Tl NA A MNA, - NA - NA - - - - - -
Awclone G5 4 40 J N 24 ) - A MA A N A A MNA -- NA -- - - -- - -
Toluena — - NA - 1 5 MA MA NA MNA MA NA - A, - RS - -- -- - . -

Sesmivolaife Orzanic Compands ( uafe)

Benzatayanthrazene - -- - - - - - - - - 750 - NA, - - - NA, 7a. - hA e
Benzmalpyrens - - - - - - - - - - - -- - - MA, L - 78 M,
Benzoibilucrarthens - - - - - - - - - - - - MA, 7. - A, A
Benzoikiluoranthene | - - - - - - - - -- - - M, 4B . - Py NA
Chrysene - - - - - - - - - - - - - NA 4. - N NA
Fluoranthere - - - - - - - - - - - - - NA, 13CJ 234 hA NA,
Phenanthrene - - - - - - - - - - - - - R, i - P, e
Phencl L - - - I - - - - - - - 430 - - NA - - T NA,

| Pyrene - - - - - - - - - - - 380 20 370 NA 100 390 A NA
Total PAYS - - - - - - - - - - - - - NA &60 a3 NA NA

Pesticides’PCBs
44-DD% - - MNA - - - TsA A MNA P A, 3 - A, -- - - A 24 -- b N&,
4.4-DDT - - MNA - - - LA, MA MNA NA A 3 -- A, -- 4. - MNA 124 [ A NA,
Aldrin - - NA - - - NA A NA N NA 1) - NA - 3 - NA - - Na NA,
Alpha-chlordane - - NA - - - ™A - NA A MNA A - - A 2J - NA - - [N NA

[ Aroclor-1248 - - [ TNAT - - - NA NA NA MA A 5 26 J NA - . - NA - - ta e
Atoclor-1254 -- - NA - - - A A A A MA - MNA -- 58 -- A -- -- A A
Dieldrin - NA - - MA NA A TNA MA 2) - MNA -- 3l -- A 41 -- Na fed,
Gamma-chlordane - - MA - - - A A [P A A 2 2J MNA - 3 - A -- 14 NA [

Nntas:

-- = hut darected

T = aatimated conceniratian

N = et analyzed

T3L. = datection limn

pefkg = micrograms per kilogram

mefke = milligrams per kifogram TABLE 8
Page 1 of 3
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TABLE 8
ANALYTICAL RESULTS FOR SOILS FROM 0 TO 2 FEET BELOW GROUND SURFACE
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Samgple Location LH29 GR2Y GB3 GR3 GBLR2 GB32 GBA3 (B33 GBM GB3d4 GH3IS B35 GB35 GBle GBM GBA7 GB37 B33 GB38 GB9 GB3%
Previous D
deptl, [ bclow arade) 1}-1.5 N35-125 0.75-1 15-2 05-1 l-1.5 (5 -1 1-15 N.25-05 05-1 0.5-1 1-13 15-2 ns-1 l1-15 7S 125 1L25- 155 0.5-1 1-15 05-1 l-15
Marerial wiste il soilfwaste soiliwaste waslefsol wastefsoil wasle 501l wasle 501l wasle wasledsonl wasde sl wiasle Pt weaste s0il wiste sol wasle 50l
Metaly (wigke) . - ) . o
Adurtvopm 14,500 2,500 5,000 18.80C 19.900 14,000 14,300 25,300 14,500 13,000 “8.500 107G 17.5C0 23,300 4,200 19,100 27,100 17.300 4,403 “4,400 23770
Antimuy 078l -- - -- Jsal 14, C30 - - - -- 25 - - - - - - -- - -
Arseme 43.7 =15 8601 853, 714 a5 7 57 4 112 156 4555 3421 S 1Z1 772 e 83.2 R 3.2 209 559 37
Rarium LA Ts] =l “AC . 181 132 142 131 172 145 147 i) 105 171 142 157 157 338 143 52 ‘53 20
Rerdlium - - - - - - 0200 - - -- - - -- - - - - - - G344
Cadmium ?z V73 142 1.8 185 127 42.4 s F. 5£1 44 3.2 1361 31.4. 136 TE3. .86 4 13.54 591 2R X .
Calciom F)E0D 5.40C £510 &0,.600 &£0,700 126,000 168,33 3.7°0 48,500 1C.500 42,100 188,000 4,300 5,431 2222 33300 4220 8,010 4,070 97.£0C 5210
Chromium 2. 328 385 a1 727 82 a0.2 a7e a5 305 &l 101 3s5¢ 58 kil 98.7 4v.8 a1 335 "3 3
Cobalt 351 | _m...u g5J G2l 29, FAL 1181 1151 Y| 134 30 54350 54J 13.68 ¢ a3l a4 L) 1410 m.u.“_ .mo.o:_
Capper B3 521 273 4.3 a7 2 B & 329 -3 47 2 22 34.1 32 £ z78 142 113 14 47 & 25 e 635 1473
loon T1LBOD 15,302 21,500 14500 146500 2,040 14,020 28,400 14,200 1#,500 24,300 8,630 15000 3.00C 7,500 | 6,200 3C.00 16,700 T6.200 11.400 24.00
Lead 187 17.7 73 265 35 438 7 7zl 259} g.&l 515, 273 8.4. 10& . 481 TrAL Ia 152 30U B30 Q1.
Magnesiur, G | 1.280 5.13C 2347 2150 587 1.550 4,850 1.680 5680 1.B30 Fa- 2,450 1.323 1.6£63 1,790 51°0 1.470 _..wo_u Q285 mo.un
Manpanese 04 253 J83.) 246 ) 327 B27 267 342 . 3650 FeN 405 PV 1,000 J 1624 459 ) 1571 3684 . “¥al 3431 172 43
Mereury - - - - - ca - - - - - - - - - - - - -
Muiyhdeum 2.1 - - . 2.5 3 43 13 - - - - 5.1 - -- - 14 - 1.7 - 47 -
Nicel :u_.m. . 17.5 567 mm. 7 245 66l 249 0.8 217 222 29.1 748 203 183 331 2.5 %1 23 5 14 355
LEOC . 1,252 ) 1.2400 2390 ¢ 1,830 ) z420) 1.0304 B . T340 797 1LE3Z = 1.3204 1,180 2.25C 1 8ev 1810 G&T . 1.210. TR 1.£72) 443 J
33 15 13 34 24 33 Q584 a55.J 12 GE3 4.7 4z 251 aar. Q.41 15 - 1.4 0413 Jé 13.
Silver - -- - - - - - - - - - -- -- - - - - -- t4l -
Saodium -- - - - 3210 - 419 . h - - b - - - - - -
“Thallium -- - - - - - - - - - - : - - - - - - - - -
Vanahium &2 5 249 EL 524 &0.7 404 43.2 44,8 554 454 545 £6.5 £33 |32 459 745 .4 ¥ 7 313 &b 5% 4
Zine 973 204 2581 1601 234 107 1210 e | 107 1421 778l 189 . 3ea4 170J 1824 44,4 ) 2120 343 200 1€3.1
Volanles Ovgarner Compounds § Ledke)
4-methyl-2-pentanone NA - &) - - - - - - - - - - - NA 5J - aJ
Awelens A - - £ - - - - - - - - - - - - [RE — 5. - 4.
Toluene NA - - - - - - - - - - - - - - -- NA - - - -
Sermivefarite Orgame Compoinds ¢ ueiz)
Benzelatanthrarene NA NA A MNA NA M -- -- A A - -- A, S MNA, MA, MA MNA W (¥ WA
Benzciaipyrene A MA A NA NA A - - MNA M - - A A MNA, Moy NA MNA, MA [\ A
Benzeibluoranthere RS NA A A NA A -- MNA ™A, -- NA MNA, MNA& MA A A Na M A
Benzoik)lusranthene A NA NA NA NA NA - - NA NA - - MNA NA NA na NA N NA A NA
Chrysene A MNA RS MNA NA Pl - -- A RS - - A, S MNA hA MA A, W My A ’
Fluoranthene R NA MA, NA NA A -- -- MNA A - -- A NA MNA M A MNA, Na Na A
Phenanthrens NA My A MA NA MNA -- -- A NA, - -- NA, MNA, MNA A NA A MA % A
Pherol NA NA NA NA MNA NA - NA NA - - A, NA NA NA NA N NA, NA NA
| Pyrene NA NA (Y NA NA NA 350 390 NA N, 380 450 NA NA NA N NA NA Na NA NA
Total PAHS MNA MA A A A A -- - A A -- -- NA MNA M MA A NA, N, M A
Pesticides/PCRy
4,4 -D0OE NA NA MNA, MA A A - A M -- - A Na N&, b MA A o Py NA
4,4-D0OT NA NA MNA, NA A MA -- - MA M, B, 34 A S NA MA NA A, N, M N
Aldrin A A A, A, A, A -- - MA NA -- - WS HES MNA, MA NA A M, A A
Alpha-chlordane NA MNA NA NA A NA - - Na _ nNa - - NA Ny NA na NA NA NA, A CONA
| Aroclor-1248 NA NA Na T TNA A NA - - NA NA, - - A NA, NA NA NA NA NA, NA NA
Aroclor-1254 MNA MA A NA A NA - - A Na -- - [l NA NA A MNA N7 g, el A,
Mheldrio A MA A MNA NA A - - A ki -- 4 KEY A MN& MA MA N7 A el A,
Gamma-chlordans MNA MA A ™A MNA, MNA - - MNA MA - -- KEY A N MA MA TNA, MA M NA,
Notes:
-- = nat detecied
T = estimated concenimlion
NA = not analvaed
1. = detection limit
pede = nucrograms por kilogmm
mg/ke = milligrams pet Kilogran TABLE 8
Page 2 of 3
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TABLE 8

ANALYTICAL RESULTS FOR SOILS FROM 0 TO 2 FEET BELOW GROUND SURFACE
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Sample Location GB42 GB42 GB43 GB43 R4 GB44 | GB4s GBd> GR4a GBdo GB4T GB47 GRB4S GR4% G4y (iR4Y GiB3s2 (1352
Previows [ _
{depth, tt below srade) na-1 l-1.5 NI5-035 0 075125 0.25-05 Ns-1 ° 025-1 15-2 0235-075 075-125 : 0.25-075  .75- 1258 .25 -0 375 075-12%8 0.5-1 1-1.3 05-1 1-13
Muterial wasle i wasle sl wase seil wasie suil wisle soil waste so1l wasle soil WHLC soul 50il
Metals mg/g) . o ;
Alum inum 11,970 22,200 22700 17,302 12,300 100 17,830 Z1.60C 11.800 9650 15,530 13,600 1°.300 13.000 2,500 3970 13.9C0 12,300
ALy - - - - - - - - i - - - - - - - - - -
Arsenic 11 7 35 754 123 a8.2 12 49 12.5 Pa C 3. 1374 7ed 153 72l 1624 35
Ariur 177 135 1740 122 55 ax 142 255 135 136 145 13% taa 175 52 142 £ 148
11 - ] 10 34 14 £7 32 25 1.2 a1 A7 At 26 X hdl 221 0.8s.)
2530 4,240 4,700 2,530 2550 2,250 2640 2792 5,270 2350C 2,520 3510 2540 2,267 £070 330 2.880 3970
nE 438 £15 34,2 4 274 &£1.3 374 25 225 328 304 24 243 0= 238 457 5.8
1.2 5.1 0.4 27 149 ;" . FE. 197 73l Q5. 1756 1.2 4 S 0.8 574 750 15 gLl
180 14.7 J 113 225, rR=I 182 . el "33 e r- 1424 2549 57 253 14.3 26 70 34.7 35
17.300 25,400 20,300 20.000 |4 102 16,70 17.500 22800 13,400 12.800 15,130 19.970 13,400 14,200 YA200 13,°CO 22510 14,500
1.1 8.3 212 b 37 8 238 73 17 6.7 [P &1 327 7 73 EERY 748 w9
Mzgnesium 1,740 3,670 1,400 2203 1,490 1.590 1,280 3,312 1.350 1,420 40 2600 T80 1.803 1,460 TAan 5,320 2,570
Manganes: 283 162 321 1130 A23 226 i B8 175 27 522 3400 347 ) 356 15& ) 227 ) 503 4 335 .
M oroury - - -- - 0£e - - - - - - - Cla - 43 1.3 - 1.7
Muiyhdoaum - - - - - -- - - 1 - - - - - - - - - -
Nickel 9.7 any 226 45 21.1 157 192 ELX] 127 Al 1% 267 32 [Fa) 15.2 z1l 43 205
Putussium 1113 el 2170 1120 1231 245 ] 1220 5960 - 7wl w15 453 P45 ) e i &7l el ] 3.
Selenivm 1.2 - 18 T 3 - 23 - - - 15 - 2% .8 Aty 27 9.
Sulver - -- - - -- -- - - -- ; - - - - - - -
Suodiom . - - - - - - - - - - - - - - -
TI 1] - - -- - - - - - - - - - - - - -- -
Vanad-am 478 5d.4 32.5 54 481 447 E5.6 837 1] 8.z £aé 478 4.3 445 o azsa a1.9 A5
Finc 05 6.3 ang 231 |08 735 G7e 13& ;0.7 LER G557 125, 93 . 995 . 147 ) e ) ekl 14C 1
Vilatiiie Organte Compoundds { uafs)
4-methyl-2-pentanone : -- : - - - - - - - - - - - - - - -
Avelong - - _ - - - - - - - - - - - - -- -
Tolucre 054 - - - - - - - - - - - - - -- -- —
Sesmcofitle Orzanic Compoinds ¢ 1p/ke)
Benzeialanthracene - -- LS MA NA NA A, MA MA WA MA NA -- - A M N A
BenzelaipsTene - - NA MA A MNA NA, MA, MNA NA A MA - - Ny NA Na, MA
Benzolbifnoranthene - - RES NA NA NA MNA A NA NA NA MA - NS A A NA,
JenzelkMlvoranthene - - NA A, S NA ) N Na MNA A Na NA MA - - NA, A P, NA,
Chrysene . - - NA NA NA NA NA NA NA NA NA NA - - A (Y ha NA
Flucranthere - - A, TA A INA, A, TlA 44 MA, MNA, A - - N ) T, b
Flienanthrene -- - MNA MA MNA A NA MNA TNA NA MNA, MA - - RT:A Ny A NA
Ehenol - . - NA NA NA  NaA NA NA NA (173 NA NA - - A ha M Na
Fyrene 4C 240 I A, A RS T tu, A T ha, Tl A 350 470 A, %3 T, My
Total PAHS - - A, A, i 28 T, ot A A T8 M, TWA - - A, Y I A [N
Pesifciies/PCBy
44 -0DE ; - - INA A A T b8, TA Tl A h8, NA, A - - A, 1% BoA P,
44.0DT - - INA LA A B T8, RS Togfy P8, Tl M& - - A %3 bA Y
Aldrin - - TMA A RS A Na, S T, NA, RS A - - A M, bA A,
Alpha-chlordane - ) - | NA A, A M NA N4, A 1 A, Na, NA_ NA - NA ha A RA
Aroclor-1948 - - “NA N NA MNA. N NA NA N NA MA - - A na hA NA
Aroclor-1254 - - Fdy EN A Lo P, M NA P8, A, Tl - - T Ya) LY hA
Dieldrin - - A Tl A A, P, M A P, MA P, - - 8, Y3 A hoA,
Gamtna-chlord ane - - NA NA, WA A MNA NA MA A NA, A, - - I, Na, NA MA
N otes:
- = nm detected

1 = cstimaccd coneentraticn
NA = not analyzd

. = de
pafke = micrograms per kilogram

tiom Lumit

me/ke = milligrams per kilogram

TABLE 8
Page 3of 3
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TABLE 9

CONTAMINANTS OF POTENTIAL ECOLOGICAL CONCERN AND STATISTICAL SUMMARY FOR SOIL

ANALYSES

PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Maximum Median UCLgs of Number of Samples
Number of Detected Mean Deiccted Detected Detected with Concentrations | Cencord loland
Detections/ | Concentratlon | Concenlration® | Concentration | Concentration | Grenter than Ambicut | Areas Ambient | COPEC
Analyte Analyses ({mg/kg) {myfkg) {mg/kg) {mg/kg) {mgfkg) Value” (mg/kg) | (yesina)
ﬂMetals -
Alumnimem Al /6l 32,700 16.30¢ 15.11H) 21.250 13: 61 21000 Yes
Antmony 16/ 61 2.8 312 225 1.48 1261 1.2 Y
Arsenic &0 [ 6] 287 4%.1 357 9.5 52/ 61 7.3 Yes
Barium 60 /ol 338 155.2 152.5 2078 361 2 Yes |
Beryllium 1761 .34 .2 0.2 0} 34 0/61 .58 N
Cadmium 55761 6.9 10.7¢ 6.4 34.2 5561 .15 Yes
Chromium 61/ 61 138 50.4 39 3 1761 35 es
Cobalt 58/ 61 389 114 103 19.5 461 24 Yes
Copper 3961 336 589 29.3 Té.2 15 61 o4 Yes
Lead 6l /6l 11,400 325 18.1 186.6 3161 I8 Yeu
Manganese 597 5% 1.360 375.7 326 468 059 870 Y es
Mercury 15/ 61 113 14.5 1.7 6.76 14 /61 014 Yes
Mulybdenum 15/ 61 10.4 185 ki 1.5 15+ &1 DL Yes
Mickel 54/ 61 1] 26.1 223 33.7 0: 61 1] No
Selenium 40 [ 61 R75 28.6 2.6 16.7 49 /bl DL Yes
Silver 5761 10.4 14 1.5 .65 3761 DL Yes
Thallium 2161 1.4 1.3 1.3 14 261 DL Y
Vanadium 0l1/61 230 6.7 53.7 B9 761 i) Yes
Zine 6161 1,010 167.7 125 197.8 47! 81 ‘B3 Yes
—— M L ——
Semivolatile Organic Compounds
Benzo{ajanthracene 2126 [iXizld 0.076 0.075 {076 Na NA Yes
Benzoia)pyvrene 1126 0.(154 0.053 0.033 1.054 NA NA Yes
Renzo(b)fluoranthene 2/26 0.087 0.083 0.083 0.087 NA NA Yes
Benzo{k)fluormnthens 1/26 0444 0,048 0,048 (1048 NA MA Yes
{hry sene 2126 0.08¢ 0.086 (108G 0.086 M NA Yen
Flugrantheng 326 0.23 013 0.13 .23 MNA HA e
Fhenanthrene 220 0,12 DAY .10 .12 NA NA Yes
Fhenol 226 1.6 1.1 1.1 1.6 NA NA Yes
Pyrens 2/13 (.19 0.15 .15 .19 NA NA Yes
‘Folal BMW PAHs 6/57 1.6 14 1.5 1.6 NA NA Yes
Total LMW PAlis 4752 1.3 1.2 1.2 13 NA NA Yei
Tatal PAHs 328 3.0 2.7 2.7 3 NA NA Yes
I
Testicides
4.4 1MIE 2120 [IXTNE] 0.003 0.003 [.003 NA NA Yes
4 4'-DDT 620 (.02 0.007 0.007 L0058 NA NA Yes
Ablnn 2520 0.003 0.002 0.0u2 0.003 NA NA Yes
alpha-Chlordane 1720 0.002 0,002 1.002 0.002 NA NA Yes
Dieldrin 520 0.004 (LINI3 0.003 0.003 NA NA Yy
gamma-Chlordan: 520 (L3 0.002 0.002 LLIN2 MA MNA Yes
Total Chlordanes 520 0.0035 1003 Q.03 (2.00)3 MA NA Yes
Total DUTs 620 nila .01 0.01 0.016 NA NA Yes
Il"olzch]orinatcd B]Ehr.n\fis
Aroclor- 1248 2:20 0.04 .03 .03 0.4 MA NA Yes
Amoclor-1254 152 .06 0.06 0.06 .06 MA NA Yes
Tolal PCBs kIt 0.2 03,18 n.1? 0.2 NA NA Yes
™otes: Concentrations are meported in milligians per kilogram img/kg)
“R" agualified data {reyected results) were cxcluded fram the s@tistical summary.
DL Molybdenum, seienium, silver, and Ualliura were not detected in the amhient dara sex; Thersfore. an;; detection of these metals is oonaidered above ambient,
COPEC  Chemical of potential ecolugical concem
MA  Mel applicable
HMW FAH High lar weight polycych ie hydrocarb k I k Y henza{b benmi kML h
flowsanshrene, and pyrenc)
LMW PAH  Low molecular weight polycyclic aramatic hydrocarbons {phenanthranc)
1ilgy  Cme-sided 95 percent upper confidence limit of grithmetic mean
For compounds with 3 or fewer d e detected jom 1 cemsidered the 95UCL
For ds with o q of less than 40 percent, the bontstraping procedurs (3ingh and others, 1997} was uand o caleulare a $SUCL value
a2 A numcrical value of onc-half of the detcction Timir was substitated for non-detects i statistical calculatiang.
b Esrimoted ambient metal concentrations in Concord Infand Arca {PRC 1996b).
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PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

TABLE 10

COMPARISON OF AREA OF CONCERN 1 SOIL CONC ENTRATIONS WITH
TOXICOLOGICAL BENCHMARKS FOR PLANTS

95 percent upper confidence limit of available soil concentrations
No value exists or not applicable.

From Efroymson and others 1997a

Toxicity Soil Concentration (mg/kg)
Benchmark
(mg/kg)
Number of Concord
Samples Inland Areas
Exceeding Ambient
COPEC Plant ORNLs* | Benchmark | Minimum | Maximum | 95UCL VYalue

Aluminurn 50 61161 349 32,700 21,250 20,000
Antimony - 0.3 21.6 1.48 1.2
Arsenic 10 47161 2.8 287 91.5 7.3
Barinm 500 0/61 15.1 338 207.8 210
Beryilium 10 0/61 0.046 0.34 0.34 0.56
Cadmium 4 40/61 0.86 64.9 34.2 0.15
Chromium 1 61/61 22.2 138 56 55
Caobalt 20 7/61 2.9 38.9 19.5 24
Copper 100 10/61 13.3 336 76.2 64
Lead 50 12/61 1.9 11,400 186.6 18
Manganese 500 11/61 290.6 1,360 468 870
Mercury 0.3 14/61 o. 113 6.76 0.14
Molybdenum 2 11/61 1.3 10.4 1.5 -—
Selenium 100 2/61 0.42 875 16.7

" Silver 2/61 0.67 10.4 0.65 -
Vanadium 61/61 7 220 68.9 86
Zinc 50 56/61 20.7 1,010 197.8 83
Milligrams per kilogram
Oak Ridge Nutional Laboratory
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TABLE 11

COMPARISON OF AREA OF CONCERN 1 SOIL CONCENTRATIONS WITH
TOXICOLOGICAL BENCHMARKS FOR INVERTEBRATES

PRELMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Toxicity
Benchmark
{mg/kg) Soil Concentration {(mg/kg)
Concord
Number of Inland
Earthworm Samples Areas
ORNLs* Exceeding Ambient
COPEC (mg/kg soil) Benchmark | Minimum | Maximum 95UCL Value
Aluminum - --- 349 32,700 21,250 20,000
Antimony - 0.3 21.6 1.48 1.2
Arsenic 60 19/61 2.8 287 91.5 7.3
Barium --- — 15.1 338 207.8 210
Beryllium -— - 0.046 0.34 0.34 0.56
Cadmium 20 7161 0.86 64.9 34.2 0.15
Chromium 0.4 61/61 222 138 36 55
Cobalt -- 2.9 380 19.5 24
Copper 50 19/61 13.3 336 76.2 64
Lead 500 4/61 1.9 11,400 186.6 18
Manganese - 29.6 1,360 468 870
Mercury - - 0.1 113 6.76 0.14
Molybdenum - 1.3 10.4 1.5 -
Nickel 200 0/61 3.2 60.8 337 86
Vanadium - 0.42 875 68.9 86
Zinc 200 14/61 0.67 1010 197.8 83

Notes:

mgfke Milligrams per kilogram

ORNL  Quak Ridge National Laboratory

UCLg; 95 percent upper confidence limit of available soil concentrations
- No value exists or not applicablc.

a Efroymson and others, 1997b
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TABLE 12

SUMMARY OF LITERATURE-DERIVED BIOACCUMULATION FACTORS
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

(Page 1 of 2)

Soil Invertebrate Small Rodent BAF
BAF (mg wet Plant BAF (mg wet | (mg wet tissue/kg

Analyte tissue/kg dry soil)* | tissue/kg dry soil)® dry soi)*®
Aluminum 0.22 0.004 6.5 x 10%°
Antimony 0.22 0.20 0.0006
Arsenic 0.11 0.04 0.0012
Barium 0.22 0.15 0.00009
Cadmium 0.22 0.36 0.00007
Chromium 0.96 0.008 0.003
Cobalt 0.11" 0.22° 6.5 x 10%°¢
Copper 0.04 0.40 0.34
Lead 0.03 0.05 0.0001
Manganese 0.11° 0.07 6.5 x 10°°
Mercury 0.04 0.04 0,003
Maolybdenum 1.00° 1.00¢ 6.5 x 10°¢
Selenium 0.22 0.02 0.001
Silver 0.22° 0.40 0.002
Thallium 0.22° 0.004 0.024
Vanadium 0.11¢ 0.22° 6.5x 10°°
Zinc 0.56 1.2x 107 5.4 x 10°
Total DDTs 8.4 8.4° 0.027
4.4-DDT 8.4 8.4 0.027
4,4'-DDE 1.26 0.009 0.027
Benzo(a)pyrene 0.01 0.07 0.02
Benzo(a)anthracene 0.02 0.03 0.07
Benzo(b)fluotanthene 0.01 0.07 0.24
Benzo(k)luoranthene 0.01 0.08 0.24
Chrysene 0.02 0.04 0.08
Dibenzo(a,h)anthracene 0.006 0.07 .05
Indenco(1,2,3-cd)pyrene 0.004 0.08 0.12
LMW PAHSs 6.00¢ 0.32¢ 6.00°
HMW PAHs 0.01f 0.07° 0.02!
Aldrin 350¢ 3508 3508
Dieldrin F008 7008 7008
Phenol 1,034* 0.05% 0.0028
Arochlor 1016 0.01 1.13 0.003
Arochlor 1254 0. 1.13 0.02
Total PCBs 0.01° 1.13 0.02°
Heptachlor 0.05 1.40 0.002
Total chlordanes 0.05° 1.40¢ 0.002°
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TABLE 12

SUMMARY OF LITERATURE-DERIVED BIOACC UMULATION FACTORS PRELIMINARY

ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD
(Page 2 of 2)

Bioaccumulation factors

Low molecular weight

High molecular weight
Polynuclear aromatic hydrocarbon
Octanol-water partition coefficient

Factors obtained from EPA (1999) unless otherwise noted.

BAFs based on exposure to herbivorous mammal (deer mouse).

Empirical BAFs for these compounds were not available. As described in EPA (1999}, the
recommended BAF is the arithmetic mean of the recommended values for those organics with empirical
data available (arsenic, cadmium, chromium, copper, lead, inorganic mercury, nickel, and zinc).

BAFs hased on earthworm data obtained from Sample and Arenal (1996).

BAFs for LMW PAHs for both invertebrates and small rodents were based on recommended BAF for
phenanthrene (EPA 1999). For plants, BAF for LMW PAH was based on the following empirical
equation used to calculate recommended BAFs for PAHs: log BAF = 1.588 - 0.578*log K, (EPA
1999).

BAF for HMW PAHs was based on recommended BAF for benzo(a)pyrene (EPA 1999).
BAFs obtained from EPA’s list of potentially bicaccumulative compounds (EPA 1998).
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TABLE 13

SCREENING-LEVEIL ECOLOGICAL RISK ASSESSMENT FGOD-CHAIN MODEL FOR THE WESTERN MEADOWLARK
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1. NWSSBD CONCORD

Munt luverizhiave laverelale
Sl Seil Daily Talal Prey Conctoiralisn Csncrolrlion A anpenlratian Inverichrale lovertebwsde Tt Spevien | Allomeiricully
Total lusvstion | Seil Ingestion | Cementrulion ose’ Inocation Kase™ | Dry Weoht | Pl lasotion Wil Weipht Dry Weighl | |uyenisn Rute ™' | Dniby Dos="™ Kody Weight | Adjuaed TRV HQ 7 bawedan
Ratr iyl | Raee? kgrdun (my gy’ wuyday’ _kprdary vk Kabe ' (kg dur imekp” ke (ke imafda v EUF kgt (mefiptduyl _adjusied TRV)
1 6856 e | [ ot [ Qinel T AT 00 wi. S8 | 1w oms [ s33st | Na NA Na S TRy
aals [ | [ s | o 61 7104 00 4T 600 0y B3 | 1w mows srzs | Na N4 g o TR
ren _ _ ._| =37 [eRL) 03T — 105 1164 (LT kb _ [RT 0. 9% _ 371 _ Na A _ Wa
) afl aiae TRY e | | | _a 1 | 435 1h63 2. u | | ews | sm | Na 9 | wa
| A raenic
D zax/High TRV 3 | | 33 1 5 st | ! 2 2a1 | ST
1 osevLarar THY 57 | [ i 15T = | | 1401 5 | 135
PBariim
[ sasbligh TRY s [ [ 0.061 0.3 [ T M L s [ [ s142 NA Ha [ N&
DoaiLus TRY e | | PR 932 [ [T s | | e Na A | N&
C bt
Lyomastligh THY 0 | | TR | B2 [T 1sk ] 1 | 4aaz 15,43 hig: | 104 i 582 41
sl cw TRY f il | | 0,061 | = unl 140 { T | 43 1} 080 [ [ [ [T
Chrom o
Drosestligh TRY 118 | | [ | 38 1 1o | Nis ; N | A [ Wotwe®
T | | |1 | 38 BT Na | N | Na [ MamRe"
DrseiHigh TRY 3640 | | RN | X 46 STl | | 643 Ha 1 SA [ T [
DicaLaw TRY 1.0 | | 42 [ 4 56 5T | | [y NA | A | A |
o
Coppee
DosesHigh TRY 16 I i ol T | o a2 3 0 | T [T | T T T
[ 130 | | Ul T | 2061 o | T 54 fat | [ I [
Tk | 3B | | §3.7 R o 40 | 3.0 Zaki D [ | IR | I 5
DimaLaw TRY e T | | 4377 14061 40 [ 4300 1380 ] | %) 24 | | rranam
[rp——
Dhusestiigh THY 1360 [ 2mgus | | 163 20 03 u2 | M AT t | 3544 | s |
DoseiLow TRY 136 [ | 163,07 i 061 2 [ 4 AT I | 264 | T |
1 kK6 1B [ [ ol T 14K 013 | 452 1| [ | e [ 140t T
| FgRe 103 i [ (TR 062 0o [ 453 w11 [ | 0G| 10 :
noT war | | 135 | L a0l [ I b I Nt
FITH [T | | 3 [ i ol | | A | Nk
T | Fshi-. 5 575 [ amos | | 063 | 101,51 g 3 Lhgs | ok | oo 137 [ | 111
TR | G3E-26 578 [ iy | | 0062 | 19150 85 31 R T T 4931 323 [ 111
i 1k wa | [ ot [ Nt 0062 01 12 [ [ v 192 wa | Na Ty | waoTmy”
[ossiLaw 1RV 7 | K8R-36 wae | [ o~ | 1o 32062 v o [ [ oo 193 ya | wa Ka | Mo TR
ThaBium
Dused gh TR Y 0.017 =) [ ekna | [ o 0.306 | . o3l 108 i | v | o 113 s | Na Na ] waTRy
DoeeiLow TRY w7 1.2 [T | oms 02 03l 1a% | [ o ] va | NA N | wamy:
R [ boogioa | | 2t 4 .63 15,40 322,67 42 [ 670 N | NA i | T
WH? | asoEm | | =40 ] 4530 33287 342 [ 3530 Ne | HA NA | I
| AL [ GeRns | wul T | 55490 1962 140 | 55 60 13T AT .47 [t [ unms 13k [ 0w 0 I 3.8
| AgRk | geens | BLT | 3K RH EE] [ 4560 13T AT el | | oos 43366 1 10,30 I v 7
ADLT Lént | | | 1 s aoll | ron | oo L.0M7 A | N A [ Koy
0.7 L2 | | | | oI5 aall [t [ am I x4 | NA B [TE T
LW PAH
ThoaciHiah 1Y W17 | | | 31 061 e | 40 3l | 567 e | Na NA Ko TRV
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SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT FOOD CHAIN MODEL FOR THE GRAY FOX
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, N\WSSBD CONCORD
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TABLE 16

QUALITATIVE EVALUATION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN WITHOUT AVIAN TOXICITY REFERENCE VALLUES
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Allometrically

Food-chain Modeled

Does the Food-chain Modeled

Dose to Test Species | Converted Dose Maximum Dose Dose Exceed Literature
Receptor Study Effect Type Test Species (Body Weight) (mg/kg-day) (mg/kg-day) (mg/kg-day) Doses?
Chromium
Meadowlark Rosomer and Others 1961 No effect Chicken (800 g) 100 65.67 4.60 No
Haseltine and Others 1985 No effect Biack Duck (1.172 g) 50 3042
Northern Harrier Rosomer and Others 1961 No effect Chicken (804 g) 100 8877 0.20 No
Haseltine and Others 1985 No effect Black Duck (1,172 g 50 41,12
Molybdenum
Meadowlark Kratzer 1952 Growth rate, hemoglobin effects 5.C. Legharn Chickens (160 g) 887 8.04 2.95 No
Kratzer 1952 Growth rate, hemoglobin effects Bronze poult {251 g) 7.8 0.44
Nerthern Harrier Kratzer 1952 Growth rate, hemoglobin effects S.C. Leghorn Chickens (160 g) 3.37 10.36 < 0.0t No
Kratzer 1952 Growth rate, hermoglobin effects Bronze poult {251 g) 7.8 871
Silver
Meadowlark Peterson and Jensen 1975a No effects Hubbard Broiler Chicks (211.2 g} 90.04 77.48 0.03 No
Van Vleet and others 1981 mﬁﬂﬂ%mw“w_hﬂomm _M__”M_ .MMMHME? White Peking Ducklings {123.7 g) 361.84 34512 No
Zcﬂ:ﬁm Harrier Peterson and Jensen 1975a No effects Hubhbard Broiler Chicks (211.2 g) 90.04 104.32 0.01 No
Van Vieet and others 1981 Pathological alrerarions HM.HMMEQ_ White Peking Ducklings (123.7 £) 361.84 466.58 No
Thalliuen
Meadowlark Shaw 1933 No effect Domestic Mallards (1,172 grams) 20 12.17 < 0.0l No
Bean and Judson 1976 No effect Golden Eagles {2,800 grams) .. 60 10.22
Ward 1931 No effect Mallard Ducks (1,083 grams) 35 2163
Northern Harrier Shaw 1933 Neo effect Domestic Mallards (1,172 grams) 20 16.4 N ....o‘m: No
Bean and Judson 1976 No effect Golden Eagles (2,800 grams) 60 414
B Ward 1931 No effect Mallard Ducks (1,083 grams) 35 29.2
HMW PAHSs
Meadowlark Bond and Others 1981 No effact Chickens (3828 g) 0.10 0.05 0.06 No
Penn and Snyder 1938 Increase in arterio-sclerotic plaques White Leghorn Chickens (3822 g) 40.0 19.21
Northern Harrier Bond and Others 1981 No effect Chickens (3828 g) Q.10 0.06 < 0.01 No
Penn and Snyder 1988 Increase in arterio-scleratic plaques White Leghorn Chickens (3822 g) 40.0 2597

Notes:

HMW High motecular weight

mg/ka-day  Milligram per kilogram body weight per day
PAH Polynuclear aromatic hydrocarbon

TABLE 16
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TABLE 17

QUALITATIVE EVALUATION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN WITHOUT MAMMALIAN TOXICITY REFERENCE VALUES
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Allometrically |Food-chain Modeled | Does the Food-chain
Dose to Test Species Test Species Converted Dose Maximum Dose Modeled Dose Exceed
Receptor Study Effect Type {mg/kg-day) {Body Weight) (mg/kg-day) (mg/kg-day) Literature Doses?
Aluminum
Gray Fox Goemez and Others 1986 No effect 195 Rat NA 419 No
Domingo and Others 1987 No effect 108 Rat NA
Domingo and Others 1987 LOAEL (decreased weight gain) 540 Rat NA
Antimony
Gray Fox Schroeder and Others 1975a No effect 5 Long-Evans rats (289.75 g) 428 0.03 No
Dieter and Others 1991 No effect 168 F344/N Rats (124 g) 136.6 0.03
Barium
Gray Fox McCauley and Others 1985 No effect 15 Rats NA 0.43 No
Tardiff and Others 1989 No effect 35 Rat NA
Chroeminm
Gray Fox Preston and Others 1976 No effect 50 Guinea pig (925 g) 65.16 0.20 No
Molybdenum
Gray Fox Rana and Prakash 1986 Induced collagenesis in the liver 1,000 Albino rats (100 g) 1,140.4 0.01 No
Winston and Trainor 1978 No effect in serum glucose 0.2 Sprague-Dawley rats (365 g) 0.25
Silver
Gray Fox Susic and Kentera 1986 [ncreased ventricular pressure 15 Rat (211 g) 12.60 0.02 No
Moeuntain et al. 1953 Decreased weight gain 30 Rat (211 g) 25.19 0.02 No
Vanadium
Gray Fox Susic and Kentera 1986 Increased ventncular pressure 15 Rat (211 g} 1.7.89 0.28 No
Mountain and Others 1953 Decreased weight gain 30 Rat (211 g} 3,5.78
Total Chlordanes
Gray Fox Balash and Others 1987 No effect 100 Swiss mice NA <0.01 No
Kwasawinah and Grutsch 1989 No effect 0.18 Charles River mice NA
Cranmer and Others 1984 No effect 8 F2 dihybrid mice NA
Noles:
z Gram
LOAELI. Lowest abserved adverse eftects level
mgrkg-day Milligram per kilogram hody weight per day
NA An allometrically converted dose could not be calculated if test species body weight was not identified.

TABLE 17
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Notes:

TABLE 18

SUMMARY OF LITERATURE-DERIVED ABSORPTION COEFFICIENTS
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Analyte Recommended Value Range
Arsenic 0.98 0.70-0.98
Cadmism 0.06 0.023-0.1
Copper 0.5 0.32-0.90
Lead 0.1 0.01-0.14
Selenium 0.6 0.44-1.00
Zinc Q.5 NS

Recommended absorption coetlicients are from Owen (1990},

NS .

Not specified
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TABLE 19

FOCUSED ASSESSMENT FOOD CHAIN MODEL FOR THE WESTERN MEADOWLARK
: PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Suil Flam Planl Mani Invertehrate [nvertebrate Inverichrate i
Ingestion Sl Soil 1haily Conceniraiion Tissue Concentration [nguslion Plamt 13y | Conventratinm oot ration onren Lrsfisn Invertebrate {nvertebrate Rady Total 1¥adly Tedd Species Allomytrically
Tutel {mgestion | Rage'? | Conconiration® Dosc? Dry Weight Bioavailahility Adjusted e Rate™ Dose* Wet Weight Dry Weight Ei Adjuyies) for Daily Dose’? Weight'* Dose™ TRYY Body Weight| Adjusted TRV | HD" ibased on
Rate' ikgday) | (kefday) impkg) {mpfday] {kgdayy imghkat® Fartur Binavailability (kgfilay (mg/elay) impfkg)’ imgky )" Rivavailubility (mgiday] S kgh Imgkgiduy} | (mgikghday) (hg) fngikghlay adjusted TRY)

9).52 T 0.017 | 446 I 0.9% [ 1437 [T | [ 10,07 I 1 0.9% 1 85,17 I [ 070 | [ ames | 3.2 T Zam T T 1330 I 0.53
|DeauLow TRV 5152 | LsE-01 | 0017 ] 416 1 0 | 437 | cooez | : 10,67 | | 1198 ] 6577 ] | () | o | s4z | 5.50 [ [ 135 | 132
U adomi vam
I3asefHizh TRV 3.7 3119 R 0017 | 2|0 i I I comz [ ooos | | i), 16 | I fIT | | 0032 | [ omss | | 14,43 [ et | I 110134
Tl o THY 007 | s7spns | 0.017 1 20,14 i | 121 Poooez | ooos | b | T 10 T [ 11,132 | [ oo | [ onsn [ | 769
|Copper
DosedAligh TRY i6 18 128504 1242 05 6.1 62 0.3t 1k 16 011 0005 [ 5226 041 3y 25 0.04
[hozed.ow TRV 6 12 | 25509 1202 130 6. C%2 3031 10} 16 [T 0004 149 230 944 158 094
L
Doaedtlizh TRY 16,59 31249 0017 15.78 1.5% CanK2 00141 5,60 1731 3173 G40 1.0 04005 275 LRD 5K 0.9
DosefLow TRY 156,59 3,142,409 0017 1578 1.58 G2 0.0 3,50 1730 173 [ 1.00 00938 0614 ), %4 QU4 1525
Manganese
DoweAligh TRY 1670} T AT 0017 56.35 NA NA GANED 3.5 10294 BRI NA NA 7.37 0098 38,08 776.00 azn - 6747 0.12
ThoaefLuw TRV 167,93 7375404 nol7 36.15 NA A (062 18 192,94 R 301 NA NA 7.27 .09 78.08 77.60 a0 | 74K
Mercury
TroscfHizh TRV 5,76 [ L1405 ] nal7 02z HA | N T a2 | 0,27 ] [ I Na | NA I 0019 Lo | GosA | ] I [T [ [ BET ; | &5
Dosedow TRV 576 [ 3G | 0517 022 NA | NA T ooz | 0.27 1 180 i NA | N 0L [T Lo | oowd | .21 | D | | Ut 8.55
Sedenium
Dosc/Hizh TRY nol? 15.70 2HIE05 0017 1 3.80 828 1.4062 s 357 1447 1601 1465 200 AT i 0,098 12 093 141 053 ) 3.7
Wose/Low TRY 017 15,70 A1 08 0517 | 180 8.28 1,002 0082 367 1447 2,601 14.6% 2011 16 Y 212 11,31 1.1 .14 : 1798
Fine
Dosedligh TRV 168E-U6 [ | nol7 132.27 66,14 [ ah 73R4 a0l 151 0,098 1417 172060 1 06 1t
DoserLow TRV 2.517 1.6RF-06 ] | 0417 13227 6. 14 | an 718,34 2011 151 0,098 4427 1720 L 0w 3.06
FTutal DT N
Those/dligh TRV 0.7 1016 269E-18 [eIE NA NA Q%2 0.3 3417 [ ~a NA 3011 EH 14K N.0OR 010 NA NA NA No TRV *
Dos:dlyw TRY [ 1016 LSIE 1 00015 NA NA 00062 u,33E (7 1,1} Na NA .01 0.HmS | . 00 [ 000 1LE0 Q.ndd 12.10

Notes:  Ihehlighted cells indicate HQs greater than 1.0

QSUCL 95 percent upper confidencs limt on the arithmetic mean
COMEC Chemical of polenfial ecological coneetn
11 Iazard quetkent
kg Kilogram
kgfday Kilogram per day
mp'kg  Milligram per kilogram
mgfday  Milligram per day
mpkafday  Milligram per Kilogram per day

SUE  Site use facwor
TRY  Toxicily Relercnce Valle

1 Teotal ingestion rate was catculaled with body weight using the Magy and ethers (1998) metabolic rate equation For passcrines and the lood recticerent convetsion fer omnwveres. The soll and prey ingestion tates are 2xpressed as a percentage of e totzl ingastien rate.

+d

Boil ingestion rale based on Western Meadowlark soil ingestion rate in EP'A (1999). The soil ingestion wate is vxpressed as a 0,01 percent of the sial ingestion rate.

t

Soil concontralion eguals the 95UCL of all site-collected sol sampleas.
Soil daily dose was cakeulated by moluplying the soil ingestion rate (see note 2) by soil concenlration {3es nots .

Tatal prey ingestion rate was 99.99 parcent of the tolal mgestion rate, based o the soil ingestion rate isee note 2). The prey was assumed 1o vonsistof 37 percent plant and 63 percent invertebraces.

R

Plant concentralion gquals the YSUCL of arsenic. cadmiom, copper. lead. ssleniom. and ginc measured m all site-coileeled plant issue samples. For ail other chemneals. the reommended BAT w3dry weighe cued in EDA LI9SR, 1999 and Sample and Areanal {1999 multiplied by the 35U CL soil vencentration was wsed.

-

Plant ingeslion raz was calealated by mehtiplying die wta] prey ingestion rale (see nole 5) hy 0.37.

§ Plan daily dose was calculated by muliplying plant ingestion rate igee nele 7y by the 93U plant cunceniration (see nate 6).

(=9

9 Iovertebrale concentiation espais the 95UCL of arsenic, cadmium, copper, lead. selenium, and Zine measured in all site—collected invertshesle Lssce samples. Forall elber chetnicals, the 93UCT in site-co suil mudtiplicd by Lhe reommended BAE in wet weight cited ) BPA (1999] for invertabrate lssu samples was wsved.
10 Invertebrate concentiations were comvaried to dry weight gsing tbe Tormula Jry weight concenuation = [wet weight congentrativnif 1-percenl modstuce u media), Average percent moisture for carthworm tissue equals 85 percent (REA 10931 Plant BALs and site-coilectad concentrations wer

11 Invertebrate ingestion rate was calculalad by multiplying the tal preyv ingestion rate 1see noke 33 by 0.63.

12 Invertehrate daily dese was caloulated by multiplying invertehrais ingestion tate isee nolz |13 by the maximum imvunshrbe concenlnation {see note 93,

13 Averape weight of males and females frem Dunnng [1993).

14 Total daily dose is calculad using the following equation: (vl daily dose = iplanl daily dose + inveriehrate daily dose + soil daly dose)*SUFvreceptor <pecies body weight,

15 The derivanon of TRVs .5 described in EFA WEST { |998). These TRV arc adjusted W Incorporate uncertainty facors,

15 Allametrically adjusted B V¥s were caleulated osing the following squation: receplor species TRY = Cest specics TRY) 2 (sl species body weight / receptor species body wal ht)

17 The E() was caleuialed vainy twlal daily dose / allemerrdcally adjusted TRV

18 Sulficwnt dala are not avaidable W derve a TRV, This chermica; was evabualed qualitaively.
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TABLE 20

FOCUSED ASSESSMENT FOOD CHAIN MODEL FOR THE NORTHERN HARRIER
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Pre
Soil Daily Prey Prey Tissne Oc.._nu_:ws::: Prey Daily Total Draily Test Species Allometricalty
Total Ingestion Soil Ingestion | Soil Cuncentration Dose? Prey Ingestion | Concentration Wet| Concentration Dry|  Bioavailability Adjusted for Dose® Body a;_.cmn_::_ Duse' TRV" Body Weight | Adjusted TRV" EO: (based on
COPEC Rate' tkp/day) | Rate (kg/day) (mgfkg) (mg/day) | Rate™® (kg/duy) | Weight mg/kg)® | Weight img/kg)’ Ratin Ricavailahility (mg/day) SUF’ (kg) fmpkgiday) | (mgfkg/day) (kg) (mpfkgiday) adjusied TRV)
Cadmium
Dose/High TRV 0037 2.58E-04 3414 {1.{H8E 0.037 1.06 3.31 0.060 .20 0.0073 0.57 0.44 04021 103,43 0,084 145 0.0014
Tyase/Low TRY 0037 2.581:-04 3. 19 0.008% 0.G37 1.0 3.31 (3.000) .20 00073 .57 .44 0.4021 0.080 1.5 0471 01.29
Copper
_Em&._.:m_._ TRV 0.037 258004 T L8 0,020 0.037 380 B3R 1.5 49,7 | .82 .57 .44 238 52.26 41 53.05 0.045
__ﬂ.ﬁr..___._.c;. IRY 0037 258104 7o 18 0.020) 0.037 3L.R0 24938 (1.50} 49,7 .82 157 .44 233 2.30 .64 214 1.11
[L.ead
DoseHizh TRY 0037 2.581-04 15654 048 .037 2.30 3.73 0.1 0.88 0.032 .57 .44 0.10 RS .30 7.77 0013
Dose/low TRY 0.037 2.58L-04 186.5Y 0.043 0037 2.80 8.73 0.10 0.88 0,032 {1.57 0.10 (.014 0.084 (L0201} 5.32
Mercury
—awm:.:m: TRV 0.037 25801504 6.76 0.0017 0.037 0.010 (0.031 NA NA (VALY .57 0.44 0.0037 .14 1.00) .15 0.024
—a.wmb.:«c TRY 0037 2 384 6.76 00317 3.037 0.0 0031 NA NA GO0 3.57 .44 00437 Q.039 1.00 $.033 0.11
[lselenium
_Ecmnh.:m: TRy .037 16.72 00043 0.037 7.26 2269 060 13.61 04.50 .57 .65 (.93 1.11 037 0.84
_M:.._.E.__._lci TRY (.037 16.72 0.0043 0.037 7.26 2269 0.60 13.61 .50 .57 0.65 0.23 1.1 0.19 3.40
Zinc
Dose/Hipgh TRV 03.037 258E-04 197.8 3.3 2.037 103,60 32375 0.50 161 35 593 .57 .44 773 172.00 .96 14737 0452
DiosefT ow TRY (3.037 2.58E-04 197.8 13031 0.037 103,60 32374 0.50 161 %3 393 .57 .44 773 17.20 0.96 14.74 0.52

Notes:

COrre
HQ
melky
kgiday
mg/kg/day
NA

SUF

TRV

E T ]

n

Highlighted cells indicate HQs greater than 10

Chemical of potential ecolugical concern
Harard quotiont

Millipram per kilogram

Kilogram per day

Milligram per kilogram per day

Nut applicable

Site use lactor

Toxicity reterenoe vatue

Total ingestion rate was calculated with body weighe using the Nagy and others (1999) metabolic rate equation for all binds and the food requirement conversion for insectivorous birds. The soil and prey ingestion raies are expressed as a percentage of the total ingestion rale,

Soil ingestion raie based on Bald Eagle soil ingestion rate in Pascoe and others (1996). "Thc soil ingestion rate is expressed as a 0.7 percent of the total ingestion rate.

Suil concentration equals the 95SUCL af all site-collecied soit samples.

Soil daily dose was calculated by multiplying the soil ingestion rats (see note 2) by the 95UCL. (see note 3) soil conceniration.

Total prey ingestion rate was 99.3 percent. of the Lotal ingestion rate. based vn the soil ingestion rate (see note 2). The prey was assumed 1o consist of 1K) percent rodents,

Prey concentrations for arsenic, cadmium, copper, lead, mercury, sclenjum, and vine were based on the summativo of individual 95UCL metal concentrations measured in liver and kidney tissue ol three rodent species (California vole, house mouse, deer mouse} collected from RASS 4,
For all other chemicals. the recommended BAL in wet weight cited in FPA (1998, 1999) was multiplied by the $SUCL soil concentration 1o derive prey concentration.

Rodent congentrations were converted to dry weight using the formula: dry weight concentration = (wet weight concentration)f 1-percent moisture in media). Average percent moisture for rodent tissue cquals 68 peroent (HPA 1993),

Prey daily dose was calculaled by multiplying prey ingestion rate {sce note ) by 9SUCL prey concentration (see note 6).

A refined SUF was calculated using the following cquation: SUF = area of study sitefurca used iy receptor. SUF was caleulated using the lowest homwe range (30 acres) cited in the literature from females in Davi, Calilornia (Zeiner and others 1990a). Refined SUT = 17 acres/30 acres = 1.57.
Average weight of males and fernales from Dunoing (1993).

Total daily dosc is caleulated using 1he following equation: [{prey daily dosc + soil daily dose)*SUF] / reeeptor species hody weight,

The derivation of TRVs is described in FFA WEST (1998). These TRVs are adjusted to incorporale uncertainty factors.

Allometrically adjusted TRVS were caleutated using (he following equation: receplor species TRY = (test species TRV) x (test species body weight / receplor species body @.nmm}.&ﬁ,
Table 20
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TABLE 21

FOCUSED ASSESSMENT FOOD CHAIN MODELFOR THE WESTERN MEADOWLARK
PRELIMINARY ASSESSMENT ADDENDUM, AREA OF CONCERN 1, NWSSBD CONCORD

Pre
Prey Tissue O..!nm:.w.s-.!: Prey Daily Total Daily Allumetrically
Total [ngestion Rute' L Ingestivn | Sail Concentration Prey Ingestion Rate'S| Cimeentration Wet| Prey Concentration Dry | Bivavailuhility Adjusted for Dose® Body Dose'' TRVY Test Species | Adjusted TRY"™ | HQ"™ (hased on
COPEL ikg/day) Rate"! (kg/day) tmpikar (kp/day) Weight imurke Weight (mgikgy Rativ {my/day) SUFY | Weipht" theg)  [mgikg/dav) [mg/kg/day!  [Hody Weipht (kg (mgg/kgiduy) adjusted TRY)

A rsenic

oseflich TRV SR _. g1.52 046 144 .98 141 11,24 ER.3] L.CHMEG .1l .80

foseLaw [RY Q18 4132 Q40 1.14 .98 141 1124 3By .05 033 .28

Cadmiumn

Mos=fHigh TRV g8 34.12 032 098 1.CoM GOLD 153 3.8 Q.0025 ) 2.64 1.031 | 9%

Drosalow THY 0.8 34.19 032 198 .Col AL 153 384 (0.0035 ; {1 D6l 0,032 .05

Capper :

Dosed ligh TRY To W 17 ". 29.76 FENEH 0.30 15,50 . 301 033 3.84 1l all54 1.023 166,20

Duose/low THY 16 1K inl7 “ 249,746 G930, 030 14,50 ) RAlL k) J.88 .4l 107 11030 1.5

{Lead

Dosed] Lish TRV .14 18659 LXK 11.35 1. )20} 0053 3RY N0l 17472 &7
Dosedlow TRV 0,18 | 8654 303 11.3 1. 0,30 11,033 84 0.zl P2 18
Mercury

DoseHigh THV i) NA | 59H-id 2.74H-05 g3y .88 0.80¢

Do Tow [RY 6 76 NA | .S9H-d 2 T4H-05 0.05% 184 1).3i}

Selenium

Dhoset1gh hd 16,72 254 7.94 .60 4.76 0033 388 1025 1.8y

Dhosevlaw TRY 1145 TLONS0 16.72 234 794 0 Al 1.76 U033 .88 1L 0042

Zinc -

Dhosed: [igh TRY _ iR 13,0150 ] ! LT 187.61 0.30 298,15 ER-1 0, . 1k 34162 m

Doses Law TRV ) 18 13,0050 LT 187.61 1 0.30 293,15 .88 0.7 G080 026 7.1 __

Aldrin

PuosedIligh TRY ! 0.18 0058 AKX 7 1 2.14 N NA 338 R 1] 11063 .78 ' UGG
__hU:wG_.ﬁoi TRV i 0.8 (10240 | Lt .70 .14 NA NA AL EX-1] 063 [T L6

Notes:

COPEC  Chemical of potential eoolegical concern
H) Hacard quotient
g Kilogram
mgke  Milligram per kilogram
kg/day  Kilogram per day
mg/kpiday  Mulligram per kilogram per day
NA Mol applicable
SUF  Site use factor
IRV Toxicity reference value

I Tola: ingestion rate was calculated with bady weight using the Nagy and athers (1499) metaboiic raw cguation for eutherian mammals a0 the food reqUirement Conversion Jr omnivores. The 501l and prey ingestion rates are expressed as a pereentage of the wtal ingestion rate.

[

Soil ingestion rate based on red tox s0il ingestion rate in Beyer and olbers (1994), The soil ingestion ras s ¢ xpressed as 4 2.8 perceal ol 1he total ingestion ratz.

e

Sail cancentration equals the 95LICL of a1 sine-collected soil samples.
4 Soil daily dose was calculated by muliiplying the seil ingestion rate (see note 23 by the 95001 (see nute 31 soil concentration.

Total prey mgestion rate was 472 percent of the 1ral ingestian rate, hased on the s0il ingestion ruse (see note 2. The prey was assumed tw consist of 100 pereons rodents.

o

6 Prey concentations [or arsenic, cadmium, copper, lead, mercury, selenium, and ine weee based on te summation of individual 95UCL metal concentrations measured in femur, liver, and kidney lissue of three wodent species collected from RASS 4,
Prey concentrations for ether COPFCs are recommended values derived from dioaccurmulaien faciors poklished by 1iPA (1999} muliplied by the SSTICI. s0il concerlration.

-1

Rodent concentrations were converted to dry weight using the formuly dry weight concenration = (wet weight concemrationif -peroent meistura in media). Average percont moisture for roden tissue etuals 68 percent (FPA 1593

% Prey daily dose wus caiculated by multiplying prey ingestion rate [sec note 5) by U5UCL prey congontration (e ool an,

3 A refined SUL was caleulaled using the fellowing equation: SUF = arca of swdy sitetarea used by receptor. SUL was caleulated using the lowest home range { 320 acres) eited in the literature from females in Davi, Caliloriia (Zeiner and others 1990a). Refinee SUF = 17 acresf320 acres = 0053
10 Avcrage adult weight frora EPA (1993 and Silva and Downing {1995).

Il Total daily doss is calculated ssing the following squation: [iprey daily dose -+ soil daily dose!=SUF] ! receptar species body weight.

12 The derivation of TRV is described in REA WEST [1998). These TRV are adjusted ta incorporate uneertainty taciors.

13 Allometrivally adjusted TRVs were caleulated using the (ollowing cquation: receplor specics TRY = (est species TRV) x {161 specics body welght ¢ receptor specics body é&mri_ i

14 The HQ was calculated nsing wtal daily dosc/allometrically adivsted TRV,

DS.0267.17348



8reL17L9C0'Sd

SAHNLYIH JLS ANV
HdvdDOL10Hd TVIH3Y  pL6L

1L 3JANOH

VINSO 41TV D "GHOINCD
ANINHDYL30 HOV3E W3S
NOILVLS SNOJV3IM TWAVN

“ouj NI Yoo L eieL B

——__

1824 .002 001 0 001

__._ { il
| _/ 58I 2]SOM

SDW,, puo ,.gblj, S43Y '0F PUD 9z ‘Ol :SI18A87 ubp°| J8150UI\ £ §Z 01D \UDP\|PIOdUOIN:l  1002/L2/V0




AT 1N

30 0 30 60' Feet
e E—

E Tetra Tech EM Inc

NAVAL WEAPONS STATION
SEAL BEACH DETACHMENT
CONCORD, CALIFORNIA

FIGURE 2

AERIAL DISTRIBUTION OF
CINDER ROADBED MATERIAL

DS.0267.17348



(g FEE)- =

White crystalline veinlets

FIGURE 3: PHOTOGRAPHS OF WASTE MATERIALS AT AREA OF CONCERN 1
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